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PREFACE. 

The  present  work  was  committed  to  my  charge  in  the  spring  of  1848  ;  but 
the  unfinished  state  of  my  Report  on  the  Geology  of  the  Fourtli  District 
rendered  it  impossible  to  devote  myself  entirely  to  the  Palaeontology,  during 
the  remainder  of  that  year.  From  the  limited  time  at  first  allotted  to  the 
completion  of  the  work,  it  became  necessary  to  examine  cursorily  all  the 
strata  of  the  system,  with  a  view  of  giving  several  representative  species  or 
typical  forms  of  each  group.  This  plan  was  continued  until  the  end  of  the 
year  1844  ;  at  which  time  I  had  materials  prepared  for  a  single  volume,  to 
be  illustrated  by  about  70  plates,  giving  figures  of  fossils  from  all  the  strata 
from  the  Potsdam  sandstone  to  the  Coal  formation.  I  then  became  satisfied 
that  such  a  work  would  afford  but  a  very  imperfect  and  incomplete  re- 
presentation of  the  extensive  and  rich  fossiliferous  series  of  New- York.  In 
consideration  of  this  circumstance,  the  time  originally  contemplated  for 
completing  this  work  was  extended  by  the  Legislature  at  the  session  of  1845 ; 
and  I  commenced  a  re-examination  of  the  lower  strata,  with  a  view  of  giving 
a  more  complete  representation  of  their  organic  contents.  The  result  of  these 
subsequent  investigations  has  more  than  doubled  the  number  of  species  at 
that  time  known  to  me,  and  has  increased  the  plates  from  40,  the  number 
originally  contemplated  for  illustrating  these  groups,  to  more  than  90. 

In  the  present  volume,  I  have,  in  many  instances,  given  much  detail  in 
regard  to  surface  and  internal  structure,  changes  of  form  resulting  from  age, 
nature  of  sediment,  and  other  circumstances.  To  geologists  and  palaeontolo- 
gists, already  acquainted  with  these  facts,  some  portions  of  this  may  appear 
unnecessary  ;  but  it  should  be  remembered,  that  of  the  3000  copies  printed, 
probably  2500  will  go  into  the  hands  of  persons  unlearned  in  any  department 
of  natural  science.  The  work  is  published  expressly  for  the  benefit  of  the 
people  of  the  State  of  New-York ;  and  I  have,  in  this  difficult  subject,  en- 
deavored to  point  out  to  the  apprehension  of  all,  the  differences  of  character, 
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which,  from  being  overlooked,  have  often  led  to  the  confounding  of  species 
from  difl'erent  strata  under  the  same  name ;  and  I  have  also  endeavored  to 
show  how  important,  in  some  instances,  are  very  slight  differences. 

At  the  time  this  work  was  commenced,  about  seventy  species  were 
accurately  known  and  described  from  all  the  strata  of  the  lower  division  of 
the  system.  This  number  is  already  more  than  quintupled,  and  new  forms 
frequently  come  under  observation,  showing  that  this  part  of  the  palaeozoic 
series  furnishes  its  full  proportion  of  fossils.  The  number  of  species  and 
Tarieties  already  described  amounts  to  381;*  and  among  these  we  shall 
observe  a  proportion  of  the  different  classes  and  orders,  not  materially  varying 
from  other  and  younger  portions  of  the  palaeozoic  series. 

Free  from  preconceived  opinions  regarding  the  geological  range  of  species, 
and  willing  to  find  identical  species  in  rocks  widely  separated,  I  have  been 
surprised  at  the  result  of  my  investigations  in  the  lower  strata,  which  thus 
far  have  not  produced  a  single  species  that  can  be  satisfactorily  established 
as  common  to  succeeding  formations.  There  are  two  species,  concerning 
which  some  doubt  may  remain  :  these  are  the  Leptana  tenuistriata,  and  the 
Calymtne  senaria ;  the  first  of  which  is  regarded  by  some  geologists  as  identical 
with  L.  rugosa,  and  the  latter  with  C  blumenbachti.  There  are,  however,  some 
slight  differences  in  the  external  characters  which  lead  me  to  question  the 
identity  in  either  case,  and  to  refer  them  to  distinct  species.  These  two  in- 
stances, even  if  regarded  as  exceptions  to  the  general  rule  of  the  entire 
extmction  of  species  at  the  termination  of  any  great  epoch,  form  so  small  a 
proportion  of  the  whole,  that  they  offer  very  slender  grounds  for  generaliza- 
tion. 

The  geological  structure  and  order  of  succession  among  the  strata  of  this 
period  had  already  been  clearly  made  known  in  the  Reports  of  Messrs. 
Vanuxem,  Emmons  and  Mather,  who  have  also  given  many  of  the  typical 
fossils.  -The  greater  number  of  species  previously  known  were  described  by 
Mr.  Conrad,  in  his  Annual  Reports  on  the  Palaeontology  of  the  State,  from 
1838  to  184 1  ;  and  in  the  Journal  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  Vol.  viii,  1842.  Several  other  species  were  named  and  described 
;n  manuscript  by  Mr.  Conrad,  some  of  which  were  published  by  Dr.  Emmons 
in  his  Report  upon  the  Second  Geological  District ;  and  I  have  been  able  to 

*  See  Table  at  the  end  of  this  volume,  page  330. 
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identify  some  additional  ones  from  Mr.  Conrad's  notes,  and  from  labelled 
specimens  in  the  State  Collection. 

In  describing  the  species,  I  have  preferred  to  follow  the  stratigraphical 
order,  beginning  with  the  lowest  rock  ;  considering  the  geological  succession 
of  species  to  be  more  in  accordance  with  the  design  of  this  work,  than  a 
zoological  classification.  I  have  nevertheless  endeavored,  under  each  rock, 
to  arrange  the  fossils  according  to  their  zoological  affinities,  beginning  with 
the  corals,  which  are  preceded  by  the  marine  plants  where  any  are  known 
in  the  rock.  This  arrangement  has  not  been  so  perfect  as  could  have  been 
desired ;  but  the  future  volumes  will  be  so  planned,  by  a  double  series  of 
numbers  for  the  pages,  as  to  admit  of  being  separated,  and  a  complete 
zoological  arrangement  of  the  species  made.  What  we  most  need,  however, 
for  the  purpose  of  facilitating  geological  research,  is  a  true  representation  of 
the  sf>ecies  in  their  order  of  succession,  arranging  always  those  from  separate 
rocks  or  groups  by  themselves.  In  this  manner  only  can  they  have  their  true 
value  affixed  to  them,  and  their  relative  chronological  importance  assigned. 

The  increased  number  of  species  over  those  before  known  as  belonging  to 
these  strata,  the  larger  part  of  which  appeared  to  be  new,  has  made  me 
diffident  in  advancing  the  results  of  my  researches,  and  in  claiming,  not  only 
a  large  number  of  new  species,  but  also  a  considerable  number  of  generic 
forms  not  before  recognized.  Since  the  descriptions  of  species  contained  in 
this  volume  were  prepared,  and  while  the  early  pages  were  passing  through 
the  press,  I  have  had  the  rare  opportunity  of  several  times  consulting  M.  de 
Vebneuil  in  reference  to  this  part  of  the  subject.  His  examinations  have  led 
to  the  same  result,  and  he  has  encouraged  me  to  publish  my  species  as  they 
now  stand,  assuring  me  that  the  greater  part  are  new,  and  quite  distinct 
from  the  published  European  forms.  Subsequently  I  have  had  the  pleasure 
of  submitting  some  of  my  specimens,  and  the  results  of  my  examinations, 
to  the  learned  M.  Agassiz,  who  has  honored  me  by  expressing  a  favorable 
opinion  of  my  labors.  Although,  encouraged  by  such  friendly  expressions  on 
the  part  of  able  naturalists,  I  have  less  anxiety  than  I  should  otherwise  have 
felt  in  the  publication  of  the  volume,  I  am  nevertheless  fully  aware  that 
there  is  much  room  for  improvement. 

Of  my  scientific  friends,  and  of  the  scientific  public  generally,  I  must  ask 
indulgence,  while  they  consider  the  circumstances  under  which  the  work 
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Ims  been  wrought  out.  Situated  where  I  can  have  no  recourse  to  scientific 
friends  except  by  letter,  with  a  scanty  library  of  works  on  Palaeontology,  and 
no  authentic  collections  for  the  comparison  of  species  already  described,  I 
have  been  forced  to  depend  upon  my  own  resources  in  every  department.  I 
cannot  therefore  but  suppose,  that  those  who  have  devoted  themselves  to  the 
§tudy  of  some  particular  department,  with  greater  facilities  than  are  within 
my  reach,  will  find  many  things,  which,  under  better  auspices,  could  have 
been  made  more  perfect.  I  can  only  content  myself  with  having  represented 
in  the  engravings,  as  accurately  as  possible,  every  object  described  in  this 
volume;  thus  afibrding,  to  those  who  desire  to  do  so,  the  means  of  com- 
paring species,  and  of  correcting  any  erroneous  references. 

I  must  here  acknowledge  my  obligations  to  my  friend  James  D.  Dana,  who 
has  given  me  some  valuable  suggestions  in  regard  to  the  corals  ;  and  had  it 
been  possible  to  do  so,  I  should  have  submitted  the  whole  of  this  class  of 
fossils  to  his  examination  and  decision. 

I  am  indebted  to  many  kind  friends  for  specimens  loaned  or  given  to  me 
for  this  work.  I  have  received  many  fine  ones  from  Dr.  I.  B.  Crawe  of  Wa- 
tertown.  Jefferson  county  ;  from  Dr.  Budd  and  Mr.  Alson  Clarke  of  Turin, 
and  from  Mr.  Luke  Wilder  of  Lowville,  Lewis  county. 

I  am  under  obligations  to  Gen.  Spinner  of  Mohawk,  for  several  fine  speci- 
mens from  the  lower  strata,  and  for  others  from  a  higher  position  which  do 
not  appear  in  this  volume.  I  am  likewise  indebted  to  Mr.  W.  H.  Pease  of 
New- York,  to  Mr.  Lyman  Wilder  of  Hoosic-falls,  and  to  Dr.  A.  J.  Skilton  and 
Prof  Cook  of  Troy,  for  numerous  specimens,  some  of  which  are  already  cited 
in  this  volume,  and  others  will  be  given  in  the  succeeding  one.  Mr.  John 
Gebhard  junior,  of  Schoharie,  has  allowed  me  the  free  use  of  his  valuable 
cabinet,  which  has  furnished  several  fine  specimens  for  the  present  volume, 
and  will  be  of  the  most  essential  importance  in  illustrating  the  middle  and 
higher  groups. 

1  am  greatly  indebted  to  the  late  Mr.  Wadleigh  of  Middleville ;  and  the 
extensive  collections  purchased  from  him  have  enabled  me  to  present  many 
new  forms,  as  well  as  to  illustrate  in  a  much  more  perfect  manner  others  not 
contained  in  my  previous  collections. 

I  should  not  omit  in  this  place  to  make  my  acknowledgments  to  my  col- 
leagues Mr.  Vanuxem  and  Dr.  Emmons,  who  have  both  furnished  me  with 
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specimens  not  in  my  own  or  the  State  collectioti.  To  several  other  persons 
my  obligations  are  also  due  in  particular  instances,  which  are  cited  in  the 
body  of  the  Work. 

Dr.  T.  R.  Beck,  with  his  characteristic  liberality  in  matters  of  science,  has 
allowed  me  free  access  to  the  collection  of  the  Albany  Institute,  which 
contains  many  valuable  and  unique  specimens.  I  have  cited,  under  the 
descriptions,  several  specimens  figured  from  this  collection,  and  I  shall  be 
further  indebted  to  the  same  for  materials  for  the  next  volume. 

To  my  friends  out  of  the  State,  who  have  furnished  me  with  specimens 
from  the  same  formations,  for  comparison  with  those  of  New-York,  my 
especial  thanks  are  due.  Among  these  I  may  mention  Messrs.  Joseph  Clarke, 
J.  G.  Anthony  and  S.  Carly  of  Cincinnati,  and  the  Rev.  Mr.  Christie  of 
Oxford,  Ohio,  who  have  liberally  forwarded  to  me  many  valuable  specimens, 
by  the  aid  of  which,  in  many  instances,  I  have  rendered  my  descriptions 
and  illustrations  more  complete  than  I  could  otherwise  have  done  with  the 
specimens  from  New- York  alone. 

Among  the  species  described  and  figured,  are  a  few  which  have  not  yet 
been  obtained  in  the  State  of  New-York,  but  which  may  hereafter  be  re- 
cognized, as  more  careful  investigations  are  made  in  the  same  strata.  These 
8j)ecies  are  so  intimately  associated  with  others  which  are  well  known  and 
abundant  in  this  State,  that  I  considered  it  desirable  to  represent  them  in 
their  true  place. 

Since  this  volume  has  been  printed,  the  Legislature  of  1847  have,  with 
munificent  liberality,  passed  a  law  for  the  completion  of  the  work,  and  have 
authorised  250  plates  to  be  engraved.  This  number,  judging  from  what  I 
already  know  of  the  succeeding  strata,  will  be  sufficient  for  ample  illustration 
of  the  entire  series. 

The  succeeding  volume  will  contain  the  descriptions  and  illustrations  of 
the  fossils  of  the  strata,  from  the  Hudson-river  group,  up  to  the  Oriskany 
sandstone  inclusive,  and  will  appear  in  the  course  of  the  ensuing  year.  The 
remainder  will  follow  as  rapidly  as  may  be  consistent  with  accuracy  in  the 
determination  of  their  specific  characters  and  geological  relations.  In  the 
mean  time  I  shall  embrace  every  opportunity  of  adding  to  the  present  portion 
of  the  work,  by  arranging  materials  as  they  may  come  to  hand  for  sup- 
plementary plates.  I  shall  therefore  feel  under  great  obligations  to  any  friend 
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who  may  have  it  in  his  power  to  furnish  me  with  species  from  the  lower 
rocks,  not  here  described,  or  who  can  aid  me  in  obtaining  specimens  for  the 
better  iilostration  of  those  species  but  imperfectly  represented  in  the  present 
platea 

Many  of  the  difficulties  attending  the  preparation  of  this  work  thus  far, 
are  entirely  or  partially  removed  ;  and  I  confidently  anticipate  being  enabled 
to  bring  forward  the  succeeding  parts  of  it  more  rapidly,  and,  so  far  as 
regards  the  artistical  part,  in  a  manner  more  satisfactory  to  myself  and  the 
public.  The  succeedmg  strata  are  better  known,  and  more  extensive  col- 
lections have  been  made  from  them ;  and  there  are  also  more  numerous 
localities,  and  better  exposures  of  the  strata.  I  shall  also  be  able  to  avail 
myself  of  the  results  of  previous  labors  in  the  Fourth  Geological  District, 
where  I  have  already  carefully  studied  the  strata  and  their  contained  fossils. 

The  increased  number  of  species  from  the  lower  strata,  resulting  from  my 
investigations  since  1844,  and  tlie  consequent  expansion  of  the  volume,  has 
compelled  me  to  omit  the  plates  already  prepared  for  illustrating  the  suc- 
ceeding strata,  which  were  engraved  in  1843  and  1844.  From  the  same  cause, 
the  sketch  of  the  geology  of  the  State,  which  I  had  proposed  to  precede  the 
descriptions  of  the  fossils,  has  been  deferred,  and  will  appear  in  a  succeeding 
volume,  accomfKxnied  by  descriptions  and  figures  of  the  principal  genera  of 
palaeozoic  fossila 

In  conclusion,  I  wish  to  express  my  obligations  to  Mr.  John  Paterson, 
who  has  had  the  entire  direction  of  the  typographical  arrangement  of  the 
volume,  as  well  as  the  correction  and  revision  of  the  proofsheets.  I  have 
also  been  indebted  to  his  literary  and  scientific  knowledge,  for  the  general 
accuracy  of  the  work. 


INTRODUCTION. 

The  publication  of  the  Final  Reports  on  the  Geology  of  the  State  of  New-York  made 
known,  in  a  very  satisfactory  manner,  the  true  order  and  sequence  among  the  strata,  from 
the  older  crystalline,  or  azoic  rocks,  to  the  Carboniferous  system.  The  subdivisions  then 
proposed  had  been  wrought  out  with  much  care,  and  though  in  their  main  features  based 
upon  lithological  characters,  had  nevertheless  been  studied  in  reference  to  their  fossil 
organic  contents,  and  each  group  was  illustrated  by  a  few  typical  species.  Still  it  remained 
to  ascertain  more  conclusively  whether  the  divisions  proposed  were,  in  all  cases,  important 
and  distinct  groups,  characterized  by  an  assemblage  of  fossils  sufficiently  numerous  and 
constant  to  be  reliable  over  wide  areas,  and  under  considerable  lithological  variations. 
With  this  view,  the  study  of  the  palaeozoic  features  of  each  group  has  been  pursued  with 
attention  ;  and  though  the  entire  series  is  yet  incompletely  made  out,  there  is  still  enough 
known  to  prove  more  conclusively  the  propriety  of  retaining  the  subdivisions  heretofore 
established. 

In  proposing  the  groups  at  that  time  adopted,  and  uniting  the  whole  series  of  strata  as  a 
single  system,  it  was  not  for  want  of  means  of  distinguishing  the  limits  of  the  more  impor- 
tant subdivisions.  The  entire  succession  was  regarded  as  forming  a  series  intimately  linked 
together  by  the  nature  of  its  organic  contents,  and  showing  no  very  important  changes, 
till  we  arrive  at  the  base  of  the  Old  Red  Sandstone.  It  is  true,  we  found  no  difficulty  in 
recognizing,  in  a  general  manner,  the  subdivisions  of  the  Silurian  system,  and  also,  in  the 
higher  part  of  the  series,  a  large  number  of  fossil  species  identical  with  Devonian  forms. 
Still,  if  we  are  to  admit  among  species  of  Silurian  date,  those  forms  from  our  Hamilton 
group,  so  analogous,  and  in  several  cases  identical,  with  tiiose  of  the  Ludlow  rocks  of 
England,  it  becomes  impossible  to  recognize,  as  distinct  from  these,  any  Devonian  rocks. 
Indeed  we  find  the  species  here  alluded  to,  so  mingled  with  others  of  Devonian  character, 
that  we  are  forced  to  admit  the  whole  as  belonging  to  the  latter  system.  Tracing  the  suc- 
cession downwards,  also,  from  this  latter  point,  we  find,  in  the  organic  contents,  no  evidence 
of  a  change  of  sufficient  importance  to  indicate  the  commencement  of  another  great  division 
of  the  system,  till  we  pass  below  all  those  rocks  (the  Corniferous  and  Onondaga  limestones) 
charged   with  Fuvosites,    Cyat/wphylli,  and  other  forms,  of  wiiich  many  appear  to  be 
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included  in  the  Wcniock  fornialiou  of  England,  Passing  upward,  on  the  other  hand,  to 
the  red  sandstone,  containing  remains  of  peculiar  fishes  so  analogous  to  those  of  the 
British  Isles,  lliat  we  unhesitatingly  refer  the  rock  to  the  Old  Red  Sandstone  of  Europe ; 
we  find  the  formation  separated  by  an  unequivocal  line  of  demarkation  from  the  rocks 
Ix'low,  which  arc  charged  with  shells  and  trilobites.  So  abrupt  and  well  defined  is  this  line, 
that  in  undisturbed  regions  we  have  no  difiiculty  in  recognizing  it  by  the  sudden  and  entire 
ceasation  of  brachiopods  alone,  while  usually  the  lithological  cliange  is  more  distinctly 
marked  by  a  coarse  sandstone  or  conglomerate.  Whatever  may  be  said,  therefore,  of  the 
identity  in  age,  and  the  mingling  in  the  same  formation,  of  Devonian  fossils,  such  as 
Brachiopoda,  Acephala  and  Gasteropoda,  with  the  peculiar  fishes  of  the  Old  Red  Sandstone 
in  Great  Britain,  such  a  condition  never  happens  in  the  United  Slates,  so  far  as  observations 
have  extended.* 

At  the  present  time,  I  am  obliged  to  recognize  the  following  great  subdivisions  as  in- 
dicated by  zoological  characters.  Commencing  with  the  lowest  rock  known  to  contain 
fossils,  we  find  the  first  important  change  in  the  typical  forms  to  occur  at  the  termination 
of  the  Hudson-river  group ;  which  is  marked  by  a  coarse  sandstone  or  conglomerate 
(the  Oneida  conglomerate  or  Shawangunk  grit),  beyond  which  scarcely  a  single  species 
has  prolonged  its  existence.  This  point  must  be  considered  as  representing  that  horizon, 
which,  in  Great  Britain,  is  the  termination  of  the  Lower  Silurian  deposits.  We  never  find, 
however,  in  the  succeeding  groups,  a  mingling  of  the  fossils  of  the  lower  and  higher  rocks, 
which  is  regarded  as  taking  place  in  England  and  Wales,  where  the  strata  are  much 
disturbed. 

The  Pentamerus  oblongus,  so  well  known  and  extensive  in  its  geographical  range,  is 
never  found  in  the  United  States  associoted  with  the  fossils  of  the  lower  division.  On  the 
other  hand,  it  occurs  in  a  calcareous  band  among  shales  and  sandstones,  far  more  naturally 
belonging  to  the  succeeding  higher  strata  than  to  the  lower.  Moreover,  although  found  in 

*  Id  the  State  of  New- York,  and  in  other  parts  of  the  United  States,  the  most  natural  and  obvious  arrangement 
woald  be  to  include  in  one  system  all  the  strata  to  the  termination  of  the  Chemung  group ;  since,  as  already  shown, 
there  is  no  lithological  change  more  obvious  or  important  at  the  base  of  these  higher  furmations,  than  tiiere  is  at  the 
ban  of  the  Niagara  and  Clinton  groups.  Where  the  Oriskany  sandstone  is  absent,  it  is  even  scarcely  possible  to 
diatiligliisb  the  line  of  separation  between  the  Niagara  and  Cornifcrous  limestones,  though  one  is  regarded  as  of 
Deronian  and  the  other  of  Silurian  age.  If  we  consider  any  one  class  of  fossils  as  a  guide  in  determining  the  limits  of 
■jralMia,  thro  perhaps  the  peculiar  "  Devonian  fishes,"  which  first  appear  in  our  Schoharie  grit,  or  at(the  base  of 
tbe  Onondaga  limestone,  will  be  regarded  as  indication  of  the  commencement  of  a  new  era.  Still,  however,  the 
character*  of  the  other  classes  of  fossils  is  not  materially  changed,  and  several  species  of  the  central  part  of  the  system 
have  prolonged  their  existence  into  the  superior  strata.  The  zoological  question,  therefore,  is  to  be  tested  upon  the 
ground,  whether  the  commencement  of  a  certain  order  of  fishes  at  a  certain  period  is  more  important  than  the 
•abaeqnent  change,  when  all  the  other  classes  of  organic  remains  are  exterminated,  and  the  same  order  of  fishes  is 
coatiDoed? 
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a  lower  calcareous  band,  it  cannot  be  separated  by  any  important  lilhological  or  zoological 
characters  from  a  succeeding  one,  in  which  we  find  fragments  of  Bumastis  barriensis,  and 
other  fossils  typical  of  the  middle  division  of  our  system.  Indeed,  so  well  marked  is  the 
position  of  this  fossil,  that  throughout  a  large  part  of  New- York,  and  at  intervals  in  a 
western  direction,  extending  even  beyond  the  Mississippi  river,  it  holds  its  unequivocal 
place  in  the  series  ;  never  mingling  with  the  abundant  lower  forms,  nor  rising  far  above 
the  base  of  the  second  great  division  of  the  system.* 

At  the  same  period,  and  associated  in  the  same  rock  with  the  Pentamerus,  commences 
the  Catenipora  escharoides,  which,  though  sometimes  regarded  as  of  little  importance  in  the 
identification  of  strata,  has  nevertheless  a  very  limited  geological  range.  This  coral  extends 
from  the  Clinton  group  to  the  top  of  the  Niagara  limestone,  in  which  rock  it  becomes 
abundant  and  widely  disseminated,  marking  unequivocally  that  horizon  over  more  than  a 
thousand  miles  in  extent. 

After  leaving  the  first  division  of  the  system,  we  are  able  to  recognize  in  the  subordinate 
groups  many  zoological  affinities,  from  the  Clinton  group,  to  the  commencement  of  the 
Oriskany  sandstone ;  beyond  which,  very  few  of  the  preceding  forms  continued  their 
existence.  Although  the  details  of  all  these  groups  are  not  yet  wrought  out,  we  are  quite 
confident  that  the  result  will  prove  the  correctness  of  our  position.! 

With  the  Schoharie  grit,  commences  a  series  of  strata  containing  fossils  as  distinct 
from  those  of  the  preceding  formations,  as  these  are  from  the  lower  division.  We  here, 
for  the  first  time,  recognize  several  species  that  are  regarded  as  Devonian  forms  ;  and  if 
zoological  characters  are  to  be  paramount,  we  are  compelled  to  unite  all  the  succeeding 
strata  as  of  Devonian  age.  There  is,  however,  no  greater  distinction  to  be  observed  at  this 
horizon  of  change,  than  at  the  previous  one  ;  and  if  the  two  lower  divisions  are  considered 
parts  of  one  system,  then  the  succeeding  one  should  constitute  the  third  term  in  the  same. 

I  shall  hereafter  be  able  to  show  more  clearly  the  zoological  relations  of  these  successive 
subdivisions,  after  having  given  as  thorough  a  revision  of  the  whole  series,  as  I  have  been 
enabled  to  do  of  the  groups  of  the  lower  division. 

*  After  examining  a  collection  of  fossils  from  the  Lower  Silurian  strata  of  Great  Britain,  collected  from  authentic 
localities,  I  am  inclined  to  believe  that  the  Pentamenit  oblongus  holds  the  same  position  there  as  in  New-York ; 
occurring  above  the  conglomerate  or  breccia,  which,  there  as  in  this  country,  forms  the  true  limit  of  Lower  Silurian 
■trata.  The  disturbed  condition  of  the  rocks  in  that  country  has  probably  so  interplicated  the  strata,  as  to  produce  a 
mingling  of  the  fossils  of  two  periods  ;  which  has  given  rise  to  the  conclusion  that  this  fossil,  with  a  few  others  of  the 
same  period,  are  Lower  Silurian ;  while  from  a  mingling  of  Wenlock  forms  with  these,  there  is  afforded  no  line  of 
demarkation  so  clear  and  unmistakable  as  we  have  in  the  United  States. 

t  The  Delthyris  shaly  limestone  bears  many  affinities,  both  in  lithological  and  fossil  characters,  with  the  Niagara 
group.  Several  of  the  brachiopods  have  been  considered  as  identical,  but  a  careful  comparison  proves  them  quite 
distinct  in  the  two  groups. 

[PALiEONTOLOOY.]  O 
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That  part  of  my  work  already  completed  in  detail,  shows  a  more  perfect  similarity  with 
ihe  Lower  Silurian  strata  of  Europe  than  we  had  heretofore  supposed  ;  and  though  there 
it  not  a  large  number  of  identical  species,  the  analogy  of  others  is  quite  interesting  and 
satisfactory. 

In  our  extreme  lower  formations,  we  have  found  little  that  can  be  positively  identified 
with  European  deposits  ;  still,  the  Potsdam  sandstone,  our  oldest  fossiliferous  rock,  appears 
to  hold,  in  the  scale  of  formations,  a  similar  place  with  the  Ungulite  grit  of  St.  Peters- 
burgh,*  which  is  there  charged  with  fragments  of  Obolus,  giving  it  the  almost  micaceous 
aspect  which  the  Lingula  does  to  its  analogue  in  New- York.  The  paucity  of  organic  forms 
at  this  period,  and  in  the  two  succeeding  formations,  would  lead  us  not  to  expect  a  very 
complete  analogy  between  groups  of  this  age  in  countries  widely  separated  from  each  other. 
We  have,  neveriheless,  in  these  extremely  ancient  deposits,  a  few  forms  which  are 
peculiar,  and  sufficiently  characteristic  to  identify  the  strata  in  which  they  occur.  These 
forms  do  not  appear  to  have  been  recognized  elsewhere ;  or  if  known,  no  great  importance 
has  been  attached  to  them.  It  is  probable,  however,  that  in  Europe,  as  in  many  parts  of 
the  United  States,  the  Calciferous  sandstone  and  Chazy  limestone  are  not  well  developed, 
and  consequently  their  typical  fossils  do  not  exist.  We  find  ourselves,  therefore,  forced  to 
commence  our  comparison  with  European  formations,  from  the  Trenton  limestone ;  in 
which,  thus  far,  the  forms  of  Ophileta,i  Scalites,  Raphistoma  and  Macli^rea,  which  are 
typical  of  the  preceding  strata,  have  not  been  observed. 

When  we  compare  our  species  of  the  lower  groups  with  those  of  Europe,  as  made  known 
to  us,  first,  by  the  publication  of  the  Silurian  System  of  Mr.  Murchison,  and  subsequently 
in  the  work  already  cited,  by  the  same  Author,  E.  de  VERNEUiL-and  Count  von  Keyser- 
UHG,  as  well  as  from  other  sources,  we  find  a  very  instructive  and  interesting  analogy. 
The  Geological  Report  of  the  Ordance  Survey  of  Ireland,  by  Capt.  Portlock,!  has  like- 
wise shown  us  other  forms  identical  with  our  own ;  and  we  are  able  to  prove,  from  this 
author,  that  the  zoological  relations  of  the  lower  strata  in  Ireland  are  more  analogous  to 
those  of  New- York  and  the  United  States,  than  are  those  of  the  same  age  in  England  and 

*  Sec  Geologi/  of  Siutia  in  Europe  and  the  Ural  Mountain»,  by  Roderick  I.  MtrRCHisoN,  Edouard  de  Ver- 
XKUIL  ind  Count  A.  voit  Keyierung,  Vol.  i,  pp.  27  &.  27*. 

t  At  page  11  of  this  Report,  I  have  remarked  that  the  OphUeta  cemplanata,  from  its  usually  rare  occurrence  and 
obaenre  character*,  cannot  be  regarded  as  of  much  importance  as  a  characteristic  fossil.  Mr.  Vanuxem  has  since  in- 
formed me,  that  in  a  late  geological  excursion  in  the  vicinity  of  Lake  Champlain,  he  has  found  this  fossil  in  great 
numbers  and  excellent  preservation,  holding  the  same  position  aa  elsewhere  in  the  State.  It  is  probably,  therefore, 
•Btitlcd  to  more  consideration  than  I  had  before  attached  to  it. 

t  Otologieal  Report  on  LotKdonderry,  and  Parti  of  Tj/rone  and  Fermanagh,  by  J.  'E.  Portlock,  F.R.S.,  F.G.8.» 
*«.  Dablin  li  London,  1S43. 


lUTRODCCTION.  xiX 

on  the  Continent.  Again,  Mr.  Logan  has  shown,  from  his  collections  in  Canada,  several 
European  species  not  yet  detected  in  New- York  or  farther  westward,  which  still  more 
assimilate  the  eastern  and  western  extremities  of  these  formations  so  widely  separated  by 
the  Atlantic. 

In  commencing  our  examinations,  we  find  that  marine  plants  are  coeval  with  the  earliest 
created  animal  forms  ;  and  that  both  appear,  though  obscurely,  in  the  same  rock. 
Throughout  the  entire  series  of  the  lower  division,  each  rock  or  group  appears  to  be  typified 
by  a  few  peculiar  forms  of  this  class,  which  are  quite  as  much  restricted  in  their  geological 
range  as  are  those  of  animal  life. 

Among  the  lower  classes  of  animals  we  find  an  absolute  identity  in  many  of  the  species, 
and  a  remarkable  similarity  in  several  others.  We  can  hardly  refuse  to  believe  that  our 
Graptolite  shales  are  of  the  same  age  as  those  of  England,  Ireland  or  Sweden,  when  we 
find  so  many  identical  species  in  the  two  formations ;  and  though  we  here  have  many  not 
yet  recognized  in  those  countries,  some  of  them  will  doubtless  be  found  there  on  further 
examination.  The  Chatetes  petropolitanus  of  Russia  is  probably  the  same  with  our  C. 
lycoperdon,  which  likewise  occurs  in  the  Caradoc  sandstone  of  Britain.*  Nearly  all  the 
other  Corals  of  this  period,  however,  are  new  or  undescribed. 

Among  the  Crinoidea,  most  of  the  forms  appear  to  be  quite  new,  and  to  present  even 
generic  characters  unknown  in  the  higher  rocks.  We  are  able  to  recognize,  nevertheless, 
the  occurrence  of  the  family  Cystidea,  in  a  species  of  Echino-encrinites  allied  to  the  E. 
angulosus.  Those  singular  forms,  the  Sph(eronites,  have  not  yet  been  discovered  in  this 
country  ;  and  though  abundant  in  Sweden  and  Russia,  have  only  recently  been  recognized 
in  England.!  We  shall  doubtless  yet  discover  the  same  fossil  in  this  country,  though  it  is 
not  probable  that  it  will  ever  become  characteristic  of  the  strata.  We  find  that  animals  of 
this  order  commenced  their  existence  among  the  earliest  forms,  and  as  soon  as  calcareous 
matter  formed  any  considerable  portion  of  the  deposit. 

Of  the  Brachiopoda,  we  have  several  identical  and  many  allied  species  in  the  diflferent 
genera.  The  Lingula  quadrata  is  clearly  identical  with  the  Russian  species ;  and  another 
species  which  we  find  in  our  Trenton  limestone,  is  apparently  the  same  as  the  L.  attenuata 

•  This  fossil  is  often  referred  to  Favositet  fibrosa,  which  is  regarded  as  having  a  great  geological  range.  In  our 
Trenton  limestone  species,  connecting  foramina  are  never  visible ;  while  in  the  similar  form  in  the  Pentamerus  and 
Delthyris  shaly  limestone,  there  is  no  difficulty  in  distinguishing  them.  I  have  not  recently  examined  good  specimens 
from  the  Clinton  and  Niagara  groups,  but  am  at  present  inclined  to  express  some  doubt  as  to  the  identity  of  the  species 
in  that  rock  and  the  Trenton  limestone,  and  the  statement  on  page  67  may  be  received  with  some  allowance. 

t  See  Geology  of  Russia  in  Europe  and  the  Ural  Mountains,  Vol.  i,  p.  38.  The  facts  in  relation  to  the  discovery  of 
Cystidea  in  England,  there  made  known,  had  escaped  my  observation  at  the  time  I  wrote  my  description  of  Echino- 
enerinitet,  and  translated  the  passages  from  the  second  volume  of  the  same  work. 
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of  England.  The  LepUtM  stricea,  L.  tenuistriata,  and  probably  L.  altemata,  are  identical 
Willi  Lower  Silarian  species  in  England,  being  well  known  and  common  forms  both  here 
and  in  Europe.  The  Delthyris  lynx  seems  equally  common  in  the  lower  strata  of  the  United 
Slatea  and  Russia ;  while  Ortkis  testudinaria  is  every  where  characteristic  of  strata  of  this 
age.  Other  apacies  of  Brachiopods  are  closely  allied,  and  may  be  regarded  as  representatives 
of  European  species.  In  this  class,  the  Leptana  and  Orthis  are  for  more  conspicuous  and 
important  than  the  Jitrypa,  the  species  of  which  are  fewer  and  generally  less  widely  dis- 
tributed. Of  the  latter  genus,  however,  two  species,  the  A.  modesta  and  ^.  increbescens,  are 
abundant  and  widely  distributed,  being  every  where  typical  of  the  lower  division  of  the 
system. 

So  few  species  of  Acephala  from  this  period  have  been  described  in  Europe,  that  no 
very  satisfactory  comparison  can  be  drawn  between  them  and  our  own.  We  recognize, 
nevertheless)  several  forms  very  analogous  to  those  of  New-York  and  the  Western  States. 
In  this  class  I  have  established  several  new  genera,  among  which  are  the  Modiolopsis, 
Amhonychia  and  Tellinomya  :  the  two  former  of  these  are  well  characterized  in  several 
■peciea,  while  the  latter  now  embraces  some  that  ore  probably  heterogeneous  forms.* 
These  may  be  regarded  as  palaeozoic  genera,  and  the  species  thus  far  indicated  are  im- 
portant in  distinguishing  the  older  strata.  The  number  of  species  of  this  class  is  far  greater 
than  could  have  been  anticipated,  being  more  than  half  as  many  as  of  the  Brachiopoda, 
and  are  therefore  entitled  to  our  consideration. 

Among  the  Gastbopods,  there  is  a  very  close  resemblance  in  several  species ;  while 
among  those  which  appear  to  be  identical  with  European  forms,  we  are  able  to  assert 
positively  only  one  or  two  of  which  no  question  remains. f  In  this  class,  we  have  several 
genera  iHJCuliar  to  Lower  Silurian  strata.  Among  these  may  be  included  Ophileta,  Raphi- 
ttoma,  Scalites,  Madurea,  Bucania  and  Cyrtolites.  The  species  in  this  class,  although 
numbering  several  genera,  are  not  numerous  till  we  arrive  at  the  base  of  the  Trenton 
limestone.  The  generic  form  Bucania,  which  I  have  separated  from  forms  heretofore  re- 
ferred to  Bellerophon,  we  now  know  to  belong  to  an  earlier  period,  and  is  represented  by 
two  distinct  species  some  time  anterior  to  the  appearance  of  the  latter  genus. 


*  The  condition  of  these  fonila  ii  Ruch,  that  often  little  more  than  the  Torm  can  be  ascertained;  consequently  it  is 
difficoU  to  give  reliable  generic  characters,  since  form  is  often  so  variable  in  species  of  the  same  genus.  By  examining 
th«  descriptions  and  figures  here  mentioned,  the  reliable  characters  of  these  genera  will  be  ascertained  ;  and  since 
tJi«y  ire  th*  earliest  forms  constructed  upon  this  type,  they  are  worthy  of  consideration,  inasmuch  as  we  regard  it 
important  that  the  earliest  forms  should  in  all  cases  be  regarded  as  typical  species  of  the  genus. 

t  If  the  figures  and  descriptions  of  Euomphaliu  qtuUteriatui  and  Murchi»onia  graciiu  are  correct,  our  species. 
vhicfc  bsvs  been  referred  to  these,  are  quite  distinct 
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The  Cephalopods  appear  among  the  earliest  organisms,  two  species  occurring  in  the 
Calciferous  sandstone.  Though  appealing  in  all  the  succeeding  strata,  they  are  not  nu- 
merous in  the  Chazy  and  Birdseye  limestones,  but  are  the  most  conspicuous  forms  in  the 
Black-river  and  Trenton,  both  of  which  may  with  propriety  be  termed  "  Orthoceratite 
limestones."  The  lower  division  of  the  system  is  pre-eminently  the  era  of  Cephalopods  of 
the  order  Orthocerata ;  and  even  throughout  the  entire  palaeozoic  series  in  the  United  States, 
no  subsequent  formation  affords  so  great  a  development  in  any  of  the  other  families  of  this 
class.  The  several  new  genera  of  these  fossils  are  founded  on  peculiar  characteristics, 
indicating,  indeed,  in  one  instance,  even  more  than  a  mere  generic  distinction. 

We  have  a  sufficient  number  of  Tkilobites,  identical  with  those  of  the  Lower  Silurian 
rocks  of  Europe,  to  institute  a  comparison  of  the  conditions  of  the  ancient  ocean  in  both 
hemispheres.  That  remarkable  and  characteristic  Lower  Silurian  form,  Trinudeus,  is  among 
the  most  common ;  while  Illomus  and  Isotelus,  no  less  characteristic,  are  obtained  in  the 
earliest  liniestone.  Several  new  species  have  been  added ;  while  others,  hitherto  but  im- 
perfectly understood,  have  been  more  fully  illustrated.  It  is  not  a  little  remarkable,  that  at 
this  early  period  we  have  the  representatives  of  nearly  all  the  important  genera  of  Tri- 
lobites  known  in  our  palaeozoic  strata. 

Thus  far,  no  remains  of  Fishes,  or  other  animals  of  a  higher  order,  have  been  dis- 
covered ;  though  we  find  them  almost  at  the  commencement  of  the  next  division,  and  in 
all  the  succeeding  palaeozoic  strata. 

The  results  of  these  investigations  in  the  lower  formations,  though  necessarily  very 
imperfect,  have  nevertheless  shown  a  comparatively  equal  or  proportionate  development 
among  the  different  classes ;  and  though  certain  forms  appear  often  to  hold  a  predominance, 
it  is  frequently  due  to  the  development  of  a  greater  number  of  individuals,  rather  than  the 
number  of  species.  In  other  cases,  the  species  of  certain  genera  are  more  numerous,  while. 
in  a  succeeding  rock  the  order  may  be  reversed.  This  is  true  in  regard  to  the  Brachiopods, 
where  the  terebratuloid  forms  increase  in  the  higher  rocks,  and  predominate  greatly  over 
Orthis  and  Leptana.  The  Orthoceratites  diminish  in  number  of  species,  and  individual 
preponderance  ;  while  forms  like  Cyrtoceras  and  Goniatites,  which  are  rare  in  lower  rocks, 
become  the  predominating  genera  of  this  class  in  the  higher  strata. 

Among  the  Corals,  the  Chatetes  of  the  Lower  Silurian  strata  gives  place  to  Favosites, 
which  flourishes  in  abundance.  All  the  Cyathophyllidea  of  the  lower  division  of  the  system, 
having  turbinate  forms,  are  destitute  of  transverse  or  horizontal  septa ;  *   and  the  first 

•  The  two  species,  Colwmnaria  aleeolata  and  Favistella  stellata,  have  transverse  as  well  as  vertical  septa ;  but 
these  forms,  though  regarded  as  belonging  to  the  same  family  of  Corals,  are  so  difterent  in  their  habit  and  mode  of 
growth  as  to  appear  more  nearly  allied  with  Faeonte*. 
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•p«cies  in  which  this  character  is  developed,  has  the  depression  on  one  side,  as  in  Caninia. 
Indeed,  admitting  the  subdivisions  among  the  groups  as  proposed,  we  shall  scarcely  find  a 
well  characterized  species  of  Cyathophyllum  in  Silurian  strata.  Of  the  other  families  of 
Corals,  or  the  Bryozoa,  less  is  known,  but  there  are  nevertheless  some  important  diflferences 
in  character  in  the  ascending  development. 

Passing  over  the  intermediate  classes,  I  have  noticed,  in  the  Orthocerata,  some  pe- 
culiarities of  structure  which  appear  confined  to  species  belonging  to  the  lower  division  of 
die  system.  The  first  of  these  is  in  the  undulating  septa  and  angular  form  of  Gonioceras  ; 
which  is  the  first  instance,  within  my  knowledge,  of  undulating  septa  in  a  straight  cham- 
bered shell  of  palaeozoic  date.  The  singular  inlernal  structure  exhibited  in  the  Endoceras, 
showing  in  fact  the  viviparous  character  of  the  animal,  is  still  more  remarkable,  and 
exhibits  a  feature  in  the  physiology  of  these  animals  before  unknown.  The  great  numbers 
of  specimens  examined  leave  no  doubt  of  the  true  nature  and  object  of  this  peculiar  de- 
velopment of  the  siphuncle,  which  embraces  the  embryo  sheath.  I  regret  to  say,  however, 
that  I  have  not  been  able  to  make  investigations  to  such  an  extent  as  would  enable  me  to 
ascertain  the  true  characters  and  gradual  development  of  the  young  shell  as  it  is  found  in 
the  embryo  sheath,  and  subsequently  in  its  free  state.  Thus  far,  I  have  not  discovered  in 
my  collections  a  single  species  having  this  character,  from  any  strata  above  the  Hudson- 
river  group.  The  peculiar  character  of  siphon  observed  in  Ormoceras,  I  am  induced  to 
believe,  is  also  found  in  one  or  more  species  in  the  higher  strata  ;  but  of  this  I  cannot  yet 
be  entirely  certain. 

This  brief  introductory  notice  can  scarcely  be  regarded  as  more  than  a  slight  and  im- 
perfect sketch  of  the  subjects  introduced.  Sufficient  progress  has  not  been  made,  to  speak 
with  confidence  of  every  point.  So  many  new  developments  have  taken  place  in  the  course 
of  investigation,  that  we  are  ready  to  expect  others  in  our  future  progress ;  and  although 
these  may  not  essentially  modify  general  results,  they  may  nevertheless  tend  to  give 
greater  force  or  importance  to  some  minor  points,  or  to  show  more  clearly  the  untenability 
of  others. 

The  plan  of  the  work,  as  has  already  been  stated,  is  to  give  a  complete  representation 
of  the  succession  among  the  organic  forms  typical  of  the  palaeozoic  strata,  arranged  in  the 
chronological  order  of  those  strata.  The  clear  and  undisturbed  succession  which  prevails 
throughout  the  entire  series,  has  given  a  certainty  in  the  direction  and  result  of  our  labors  ; 
and  it  remains  only  to  be  hoped  that  the  same  facilities  in  the  following  portions  will  give 
that  part  of  the  work  an  equal  value  for  its  accuracy  in  this  respect. 
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Every  step  in  this  researcih  tends  to  convince  us  that  the  succession  of  strata,  when 
clearly  shown,  furnishes  conclusive  proofs  of  the  existence  of  a  regular  sequence  among 
the  earlier  organisms.  We  are  more  and  more  able,  as  we  advance,  to  observe  that  the 
Author  of  nature,  though  always  working  upon  the  same  plan,  and  producing  an  infinite 
variety  of  forms  almost  incomprehensible  to  us,  has  never  repeated  the  same  forms  in 
successive  creations.  The  various  organisms  called  into  existence,  have  performed  their 
parts  in  the  economy  of  creation  ;  have  lived  their  period,  and  perished.  This  we  find  to 
be  as  true  among  the  simple  and  less  conspicuous  forms  of  the  palaeozoic  series,  as  in  the 
more  remarkable  fauna  of  later  periods.  The  truth  of  all  these  conclusions  is  now  so  well 
sustained  by  the  results  of  scientific  investigations,  that  we  regard  the  history  of  the  past, 
from  the  dawning  of  vitality  till  man  assumed  the  dominion  over  the  whole,  as  marked  in 
certain  and  intelligible  characters,  incapable  of  misinterpretation. 
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POTSDAM  SANDSTONE. 

This  rock,  with  its  associated  slates  and  conglomerates,  we  regard  as  lying  at  the  base  of 
the  palaeozoic  strata ;  as  having  been  produced  at  the  dawning  of  the  vital  principle  upon 
■our  planet,  forming  the  eozoic  point  in  our  series.  Nothing  which  bears  the  semblance  of 
having  been  organic  is  yet  known  in  strata  of  anterior  origin.  If,  as  has  been  supposed, 
•organic  forms  were  enveloped  in  the  materials  of  the  gneiss,  mica  and  talcous  slates,  they 
have  been  so  far  obliterated  by  supervening  changes  that  they  cannot  now  be  recognized. 
Neither  has  it  been  demonstrated,  except  to  a  very  limited  extent,  that  any  of  these  rocks 
Are  of  origin  anterior  to  those  which  we  term  palaeozoic.  In  the  metamorphosed  strata  of 
more  recent  periods,  we  are  able  to  trace  the  gradual  extinction  of  the  outlines  and  substance 
•of  numerous  organisms  as  we  pass  from  the  unaltered  to  the  metamorphic  condition  of  the 
same  formations.  Therefore,  in  strata  like  those  of  the  gneiss  and  associated  slates,  where 
the  present  character  departs  so  widely  from  what  we  suppose  to  have  been  their  normal 
type  as  sedimentary  rocks,  we  are  scarcely  justified  in  expecting  to  meet  with  organic 
remains  which  might  give  a  clue  to  their  geological  age.  It  can  only  be  by  a  thorough 
study  of  the  structural  development,  that  we  can  hope  to  arrive  at  satisfactory  conclusions 
regarding  the  age  of  a  large  portion  of  the  metamorphic  strata  on  the  east  of  our  fossiliferous 
masses  of  the  Hudson  River  valley.* 

•  Some  months  since,  Prof.  H.  D.  Rogers  informed  me  that  he  had  discovered  palaeozoic  fossils  in  the  White 
Mountain  range ;  and  while  this  part  of  my  report  was  passing  through  the  press,  I  read  the  paper  of  Profs.  H.  D. 
and  W.  B.  Rogers,  "On  the  geological  age  of  the  White  Mountains."  It  would  appear,  from  the  fossils  discovered, 
that  these  apparently  ancient  and  highly  crystalline  strata  are  of  the  age  of  the  Clinton  group  of  New-York.  Never- 
tteless,  I  am,  for  various  reasons,  inclined  to  regard  the  association  of  fossils  there  mentioned,  though  necessarily 
obscured  by  igneous  action,  as  indicating  the  occurrence  of  the  Hudson  River  rocks,  which  we  find  extending  to  a 
considerable  distance  east  of  the  Hudson  River,  charged  with  Lingulce,  Cytherina,  Agnosti,  and  fragments  of  other 
Crustacea. 

I  have  already  shown  ( Transactions  of  the  Association  of  Geologists  and  JVaturalists,  J\rtw- Haven,  May  1845), 
that  the  Shawangunk  grits  do  overlie  the  shales  of  the  Hudson  River  group  in  Rensselaer  counly,  N.  Y.,  occupying 
some  deep  folds  of  the  strata  beneath.  The  same  grits  and  conglomerates  may  be  seen  again  farther  to  the  north  in 
Vermont,  capping  the  summits  of  some  of  the  elevated  ridges  ;  and,  so  far  as  we  can  discover,  these  coarse  grits  are 
conformable  to  the  strata  beneath. 

[Paleontology.]  I 
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We  shall  therefore  commence  our  descriptions  with  those  organic  forms  which  are  typical 
of  the  acknowledged  base  of  the  paleozoic  series  on  the  American  continent,  leaving  for 
future  consideration  those  forms  which  have  given  rise  to  some  difference  of  opinion 
regarding  the  age  of  the  rocks  in  which  they  occur.  Further  explorations  may  add  to  the 
number  of  forms  already  known  in  this  rock  ;  but  it  must  be  acknowledged,  that,  thus  far^ 
it  has  proved  very  barren  in  organic  products. 

ORGANIC  REMAINS  OF  THE  POTSDAM  SANDSTONE. 

Plate  I^ 

Genus   SCOLITHUS. 
[  Frora  the  Greek,  tfxuXrig,  a  worm,  and  Xi^of,  a  stone.] 
SkolUhui.    HAU>EifAir,  Supplement  to  No.  I.  of  a  Monograph  of  the  Limniades,  &c.  1S40. 

This  name  was  first  proposed  by  Professor  Haldeman,  as  forming  a  sub-genus  under 
FucoiDES,  and  is  now  recognized  by  him  as  forming  a  distinct  genus. 

Character.  Stem  free,  simple,  cylindric  or  subcylindric,  vermiform  or  linear,  never 
branched. 

1.     1.     SCOLITHUS  LINEARIS.. 
PI.ATE  I.    Fig.  1.  a.  b.  c. 

Stem  simple,  rectilinear ;  surface  nearly  even,  cylindric  or  compressed,  sometimes 
apparently  striated. 

Diameter  |^  to  ^  an  inch  ;  length  from  a  few  inches  to  several  feet. 

This  fossil,  in  its  usual  aspect,  presents  the  appearance  of  numerous  linear  stems,  often 
extending  to  one  or  two  feet  in  length.  Ordinarily  it  appears  like  a  series  of  small  pins  or 
pegs  driven  into  the  rock  in  a  somewhat  regular  manner,  and  at  uniform  distances.  It 
preserves  its  distinctness  even  when  the  surrounding  rock  is  much  altered,  as  along  the 
western  face  of  the  Green  Mountains.  In  such  situations,  and  often  in  others,  the  fossil  is 
stained  by  oxide  of  iron,  and  the  rock  cleaves  more  easily  in  that  direction. 

In  the  Second  Annual  Report  of  the  Geology  of  Pennsylvania,  Prof.  Rogers  speaks  of 
this  "  marine  plant "  as  the  best  defined  species  discovered  in  this  rock.  He  has  also  spoken 
of  it  under  the  name  of  Tubulites  ;  but  I  believe  no  generic  description  ever  appeared, 
previous  to  the  one  of  Prof.  Haldeman  ;  nor  am  I  able  to  find  in  print  the  name  tubulites 
applied  to  this  fossil,  of  anterior  date. 

Fig.  1.  a.  A  vertical  or  longitudinal  view  of  a  specimen  of  the  rock  containing  these  bodies. 

Fig.  I.  b.  A  similar  view  of  a  specimen  of  partially  altered  and  laminated  sandstone  from  Pennsylvania, 

the  tubes  somewhat  flattened. 
Fig.  I.  c  Weathered  surface  of  a  specimen  of  the  altered  sandstone  (crystalline  or  granular  quartz),  from 

Adams,  Mass. 
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Position  and  localities.  This  species  is  apparently  confined  to  the  Potsdam  sandstone, 
though  usually  unassociated  with  any  other  fossil.  It  is  found,  though  somewhat  rarely,  in 
the  valley  of  Lake  Champlain  ;  and  it  also  appears  in  the  partially  altered  sandstone  of 
the  same  age,  at  the  base  of  the  Green  Mountains,  in  Adams,  Mass.  Rolled  masses  of  the 
same  rock,  containing  this  fossil,  are  not  unfrequent  in  the  eastern  part  of  New- York.  It 
occurs  in  the  same  sandstone  in  several  localities  in  New-Jersey.  In  the  sandstone  of  the 
same  age  on  the  Susquehanna,  and  at  other  places  in  Pennsylvania,  this  fossil  is  of  frequent 
occurrence  ;  and  it  may  be  traced  in  the  same  rock,  through  Maryland  and  Virginia,  to 
Teimessee.  .  estate  Collection.) 


lingula  prima.     Coitrad. 


2.     1.    LINGULA  PRIMA. 

Pi..  I.  Figs.  2  a,  b. 


Obtusely  oval  or  rounded,  short,  obtuse  at  both  ends  ;  sides  curved  ;  base  rounded  ;  beak 
scarcely  rising  above  the  margin  of  the  shell ;  surface  marked  by  faint  concentric  lines  and 
sometimes  a  few  concentric  wrinkles,  and  fine  longitudinal  striae.  In  some  specimens,  the 
concentric  and  longitudinal  striae  are  equally  distinct,  while  in  others  the  longitudinal  striae 
are  more  distinct. 

In  its  form  and  general  aspect,  this  shell  bears  considerable  resemblance  to  L.  curta  of 
the  Trenton  limestone  and  Utica  slate  ;  but  that  shell  is  usually  larger,  less  obtuse  at  the 
beak,  with  strong  concentric  striae,  while  the  longitudinal  ones  are  indistinct  or  obsolete. 

Position  and  localities.  This  fossil  is  for  the  most  part  rare  even  in  the  Potsdam  sandstone, 
though  at  Keeseville  in  Essex  county  it  is  quite  abundant,  forming  distinct  laminae  in  the 
rock,  like  films  of  carbonaceous  matter.  It  extends,  according  to  Dr.  Emmons  {Geol.  Rep. 
p.  268),  through  a  thickness  of  seventy  feet  of  the  rock  at  this  place.  It  occurs  also  at 
.Rosse's  biidge,  four  miles  west.of  Essex  village,  Essex  county.  {State  Collection.) 


.3.    2.     LINGULA  ANTIQUA*  (n.  sp.). 

Pl.  I.  Figs.  3  a,  b,  c,  d,  e. 

Elongated,  subspatiilate,  rapidly  tapering  towards  the  beak  ;  sides  usually  straight, 
•sometimes  abruptly  curved  ;  front  broadly  rounded  ;  surface  marked  by  concentric  lines ; 
no  visible  longitudinal  striae. 

•  The  figure  given  by  Prof.  Emmons  {Geological  Report,  p.  2G8)  as  Lingula  antigua  of  the  Potsdam  sandstone, 
is  the  L.  acuminata  (Conbad,  .Annual  Report  o/1839,  p.  04)  of  the  Calciferous  sandrock,  and  is  not  known  to  me 
aa  a  fossil  of  the  Potsdam  sandstone.  The  original  specimen  from  which  the  figures  were  taken,  in  the  collection  of 
Mr.  Vaxuxxm,  bears  a  close  resemblance  to  L.  attenuata  of  Murchison's  Silurian  Syttem,  p.  641,  pi.  22,  fig.  13. 
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Thia  shell  is  somewhat  variable  in  form,  as  represented  in  the  figures  ;  but  the  apex  is. 
uniformly  acute,  and  the  surface  of  the  shell  marked  by  concentric  stria;.  It  approaches  in 
form  to  iJie  L.  acuminaia  of  Conrad  ;  and  I  am  unable  to  point  out  the  difference,  having 
only  a  drawing  of  tliat  shell.  In  many  cases,  this  shell,  in  the  Potsdam  sandstone,  is  almost 
wholly  absorbed,  a  mere  film  remaining,  showing  the  form  of  the  shell.  By  taking  extreme 
forms  of  tills  species,  since  the  shell  is  so  obsciu-e,  it  would  not  be  difficult  to  indicate  two- 
distinct  species. 

Fig.  3  a.  The  usual  form  of  this  fossil 

Fig.  3  5.  A  broader  specimen,  wiih  apex  wanting. 

Fig.  3  c.  A  very  broad  somewhat  rounded  specimen,  a  view  of  the  interior  of  the  shell,  the  inner  laminsB- 

wanting,  and  the  concentric  elevated  lines  showing  in  relief. 
Fig.  3  d.  An  elongated  specimen,  somewhat  compressed  laterally. 
Fig.  3  e.  An  enlarged  portion  of  3  c. 

Position  arid  locality.  In  the  grey  friable  variety  of  this  rock  in  the  town  of  Hammond,. 
Su  Lawrence  county,  and  near  Alexandria  landing  in  Jefferson  county.     (State  Collection.) 

We  look  upon  these  minute  fossils  with  no  ordinary  degree  of  interest,  as  having  been,^ 
for  a  long  period,  almost  the  only  representatives  of  animal  life,  at  least  upon  this  portion 
of  our  globe.*  We  find  other  species  of  the  same  genus  in  nearly  every  group  in  the  New- 
York  system,  while  others  have  flourished  in  every  geological  period,  and  many  are  still 
living  in  our  present  seas.  In  opposition  to  very  commonly  received  notions,  we  here  find, 
as  the  earliest  representative  of  the  animal  race,  species  of  a  still  existing  genus,  showing 
Uiat  the  conditions  of  that  primeval  ocean  were  in  many  respects  similar  to  our  own.  We 
see,  so  far  as  the  evidence  goes,  that  external  conditions  were  then  as  favorable  to  this  form 
of  life  as  at  present ;  and  though  subsequently  immense  numbers  of  forms  were  called  into 
existence,  differing  from  (he  common  and  numerous  forms  of  the  present  day,  still,  since 
some  similar  forms  do  occur  during  all  this  time,  we  are  justified  in  supposing  that  the 
conditions  then  existing  were  not  very  dissimilar  from  those  at  the  present  time,  where  such 
forms  now  flourish. 

The  form  of  these  LingultB  scarcely  differs  from  that  of  some  of  the  modern  or  existing 
species,  showing  that  through  all  this  time  nature  has  worked  upon  the  same  principle  in 
the  production  of  her  works  ;  and  the  little  shell  of  modern  seas  is  produced,  in  form  and 
appearance,  and  in  action  and  habit,  like  the  little  shells  which  flourished  in  the  earliest 
era  of  life  upon  this  globe  ;  a  period  so  incalculably  lost  in  the  past,  that  we  can  have  no 
conception  of  the  time  that  has  elapsed  between. 

*  Prof.  H.  D.  Rogers  has  inrortned  me  tha!  he  believes  he  has  obtained  a  species  of  Orbicula  from  this  rock,  thus 
■dding  a  third  species,  all  belonging  to  genera  which  flourished  in  nearly  every  subsequent  period,  and  of  which 
•peeics  still  exist  Mr.  Lteu.  also  remarks  that  he  obtained  at  Kccscville  a  placunoid  fossil  associated  with  the 
UngtUa  ( Travel*,  p.  132). 
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We  find  in  this  rock,  in  numerous  localities,  a  great  number  of  what  appear  to  be  the 
remains  of  sea  plants.  Many  of  these  consist  apparently  of  fragments  of  large  succulent 
stems,  even  giving  some  evidence  of  having  been  hollow,  like  the  stems  of  some  of  the 
marine  plants  of  the  present  day.  It  is  impossible  in  these,  as  in  nearly  all  the  remains  of 
marine  plants  of  the  p.alaiozoic  rocks,  to  detect  any  structure  which  can  be  reliable  in 
making  distinctions.  In  the  case  before  us,  we  are  led  to  refer  these  vestiges  to  marine 
vegetation,  not  from  their  appearance  alone,  but  from  the  fact  that  wtrfind,  in  cavities 
of  the  same  rock,  small  quantities  of  anthracite.  Now  although  the  present  condition  of 
this  carbonaceous  matter  is  that  of  anthracite,  we  nevertheless  believe  it  to  have  been  a 
fluid  or  semifluid  bitumen,  from  the  fact  that  where  occurring  free  in  a  cavity  of  the  rock, 
it  has  indurated  in  a  globular  or  semi-globular  form,  indicating  a  degree  of  fluidity  in  its 
original  condition.  The  very  natural  suggestion  is,  that  the  bituminous  matter  derived  from 
this  vegetation  has  parted  with  its  volatile  parts,  and  become  a  solid  mass  of  non-bituminous 
coal.  Whatever  weight  such  an  argument  may  have,  we  cannot  resist  the  inclination  to 
associate  this  production  with  the  obscure  remains  which  we  find  in  the  same  strata. 

From  the  nature  of  the  rock,  and  from  the  condition  of  many  of  its  fossils,  we  cannot 
doubt  but  many  more  forms,  both  of  plants  and  animals,  were  imbedded  in  it,  than  we 
find  at  the  present  time.  The  very  obscure  impressions  and  cavities  which  so  frequently 
occur,  in  some  of  which  it  is  not  diflicult  to  detect  the  marks  of  organic  structure,  lead  us 
to  believe  that  the  sea  from  which  this  deposit  was  thrown  down  contained  a  numerous 
fauna.  That  their  remains  are  so  obscure  at  the  present  time,  has  doubtles  arisen  from  two 
causes  :  first,  that  during  the  deposition  of  the  mass,  there  was  a  considerable  intermixture 
of  silica,  which  to  some  extent  existed  in  a  soluble  condition,  and,  as  we  infer,  absorbed 
the  exuvia;  and  obscured  the  characters  of  these  remains  ;  and  again,  tlie  proximity  of  this 
rock,  in  its  best  defined  localities,  to  those  of  hypogene  origin,  and  the  numerous  faults 
and  uplifts  it  presents,  lead  us  to  believe  that  it  has  undergone  subsequent  changes,  which 
also  may  have  had  some  efiiect  in  obliterating  the  organic  forms. 

In  nearly  all  instances,  we  find  the  shells  removed,  and  siliceous  casts  of  the  interior 
only  remaining.  In  a  few  instances,  the  shell  is  replaced  by  siliceous  matter.  Many  of  these 
casts  are  imbedded  in  a  mass  of  chert  or  hornstone,  the  material  of  which  has  doubtless 
been  aggregated  around  them  after  their  death,  forming  nodules  or  accretions  as  in  the 
higher.limestones  and  in  chalk. 

During  the  progress  of  fhis  formation,  and  towards  its  close,  a  considerable  number  of 
forms  of  animal  life  appear  to  have  been  called  into  existence.  We  have  passed  from  that 
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condition  of  ilic  earth  unfavorable  to  animal  development,  and  we  perceive  the  gradual 
change,  which,  in  the  next  period,  presents  us  with  swarms  of  animated  existences.  If  we 
can,  in  imagination,  allow  ourselves  to  go  back  to  the  preceding  epoch — to  fancy  the  earth 
enveloped  in  one  waste  of  ocean,  save  perhaps  a  few  rocky  peaks  ;  when  the  natural 
agitation  of  the  waters  by  the  winds  was  increased  by  volcanic  or  igneous  outburstings ; 
while  the  rocky  points  were  abraded,  and  thence  fine  sand  and  pebbles  spread  over  the 
bed  of  the  ocean,  we  behold  life,  struggling  into  existence  in  this  stormy  period,  only 
manifested  in  tlie  fragile  yet  enduring  form  of  the  little  Lingula,  while  an  apparently 
rootless  leafless  plant  is  the  representative  of  the  vegetable  kingdom. 

Look  forward  from  this  period  to  a  gradual  change — a  more  congenial  element  to  the 
inhabitants  of  the  ocean  comes,  in  the  form  of  calcareous  matter,  and  new  organisms  are 
gradually  called  into  existence.  Still  the  heated  waters  bear  their  burden  of  silex  in  solution, 
and  now  they  permeate  every  portion  of  this  habitation  of  the  newborn  vitality,  destroying 
the  living,  enveloping  the  dead  in  a  siliceous  paste,  and  preventing  that  development  of 
numbers  which  awaits  only  a  more  congenial  condition. 

Such,  indeed,  we  have  every  reason  to  believe,  was  the  state  of  things  at  this  period. 
Numerous  hot  springs,  bursting  out  from  fissures  or  faults  of  the  lower  strata,  penetrated 
with  their  heated  waters  the  lower  beds  of  this  rock  during  their  deposition,  and  while  in 
a  condition  to  be  so  affected.  The  superincumbent  waters  doubtless  partook  in  some  degree 
of  this  condition,  and  became  a  less  congenial  abode  for  the  testaceous  tribes  just  called 
into  being.  Still  this  condition  does  not  seem  to  have  been  unfitted  to  the  development  of 
the  singular  vegetable  forms  which  appear  in  great  numbers,  and  which  constitute  a  large 
portion  of  some  thin  layers  (the  fucoidal  layers)  near  the  base  of  the  formation. 

The  first  metagenic  interval  lies  between  the  deposition  of  the  rock  previously  noticed, 
and  the  termination  of  this  one,  and  may  be  regarded  as  the  interval  in  which  certain 
conditions  were  assumed  by  the  elements,  favorable  to  those  forms  of  life,  which  continued 
ihrough  a  long  period^  even  indeed  to  the  close  of  the  palseozoic  epoch. 
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FOSSIL  PLANTS  OF  THE  CALCIFEROUS  SANDSTONE. 

Plate  U^ 

Genus   PAL^OPHYCUS. 

[  Greek,  traXaioe,  ancient,  and  cfuxos,  a  seaweed ;  from  the  apparent  habit  of  the  plant.] 

Character.  Stem  terete,  simple  or  branched,  cylindric  or  subcylindric ;  surface  nearly 
smooth,  without  transverse  ridges,  apparently  hollow. 

4.     1.     PALiEOPHYCUS  TUBULARIS  (n.  *p,). 

Pl.  II    Figs.  1,  2,  4  and  5. 

Stem  cylindric,  gradually  tapering  (sometimes  to  an  obtuse  point  as  in  fig.  1) ,  unevenly 
bent  or  flexuous,  irregularly  branched  and  sometimes  regularly  bifurcating  ;  surface  nearly 
smooth  J  stems  and  branches  usually  compressed,  and,  when  weathered,  appearing  as  if 
hollow. 

Fig.  1  is  a  collection  of  flattened  flexuous  stems,  which  were  apparently  broken  and 
thrown  together  upon  a  surface  of  sand,  and  gradually  covered  with  shaly  matter.  The 
forms  are  not  so  well  defined  as  in  some  of  the  other  specimens. 

Fig.  2  is  better  preserved,  and  the  cylindrical  form  of  the  stem  better  defined.  A  great 
number  of  small  fragments  occur  on  the  same  specimen,  some  of  which  present  an  ap- 
pearance as  if  originally  possessing  a  vesicular  structure.  The  small  branches  appear  to 
have  been  solid,  and  the  larger  stem  hollow.  The  fossil  is  calcareous. 

Fig.  4  is  a  portion  of  a  single  stem,  presenting  a  small  branch  below,  with  a  bifurcation 
above.  This  specimen  is  but  partially  calcareous,  with  a  considerable  intermixture  of  oxide 
of  iron. 

Fig.  5  is  a  collection  of  fragments  of  stems,  aggregated  in  a  fine  sand  from  the  lower 
part  of  the  formation. 

It  is  not  improbable  but  a  further  examination  will  enable  us  to  distinguish  two  species 
among  those  described,  as  the  specimens  present  some  diversity  of  character,  which  I  have 
attributed  to  the  nature  of  the  matrix,  and  the  variable  proportions  of  siliceous  and  cal- 
careous matter. 

Position  and  locality.  These  fossils  are  more  abundant  towards  the  upper  part  of  the 
mass,  and  in  situations  showing  an  admixture  of  calcareous  matter.  They  occur  in  the 
same  layers  with  the  fossil  shells  in  some  places,  while  in  others  they  hold  a  higher  situa- 
tion than  some  of  the  shells.  They  are  found  at  numerous  localities  along  the  Mohawk 
valley,  the  principal  of  which  are  Amsterdam  ;  opposite  the  village  of  Fort-Plain  ;  along 
the  railroad  ;  Canajoharie  ;  west  of  Palatine  bridge,  and  at  various  other  places. 

{State  Collection.) 
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5.    2.     PALiEOPHYCUS  IRREGULARIS  (n.fp.)- 
Pi«  11.  Fig.  3. 

Stems  numerous,  cylindrical,  irregularly  branched  ;  branches  flexuous,  diverging  ; 
•urfacc  apparently  smooth. 

This  species  occurs  covering  the  entire  surface  of  large  slabs  of  the  sandstone.  It  is 
always  much  smaller  than  the  preceding  species ;  its  condition  is  such  that  no  definite 
structure  can  be  ascertained,  nor  is  it  easy  to  give  specific  characters  which  will,  serve  to 
distinguish  it  from  others. 

Position  and  locality.  This  species  occurs  in  the  fucoidal  layers  near  the  base  of  the  rock, 
and  lower  in  position  than  the  last  described.  It  occurs  near  Chazy,  Clinton  county,  and 
near  Kceseville  in  Essex  county  ;  also  between  Flint  hill  and  Amsterdam,  in  the  Mohawk 
valley. 

The  other  species  occurring  in  this  rock  differs  essentially  from  those  preceding,  and 
strictly  appertains  to  another  genus,  which  I  propose  to  name 

BUTHOTREPHIS. 
I  Greek,  /Su^orpSipif,  produced  or  growing  in  the  depths  of  the  sea.] 

Character.  Stems  subcylindric  or  compressed,  branched;  branches  numerous,  divaricating, 
leaflikc ;  structure  vesicular? 

Some  species  of  this  plant  have  a  habit  like  Potamogeton  (see  fig.  1,  pi.  21). 

6.     1.     BUTHOTREPHIS  ANTIQU ATA  (n.sp.). 

Pl.  II.  Fig.  6. 

Stem  somewhat  thickened,  subcylindric  ;  branches  numerous,  flattened,  leaflike,  tapering 
towards  the  base  and  apex. 

This  fossil  has  an  appearance  very  similar  to  some  of  the  modern  sea  plants,  and  is 
doubtless  allied  to  the  recent  Fucus  ;  but  since  the  term  Fucoides  has  been  applied  to 
marine  plants  of  such  variable  forms  and  habit,  I  have  thought  best  to  adopt  other  names 
to  designate  some  of  the  older  paleeozoic  species. 

In  the  present  genus,  the  typical  form  is  to  be  found  on  Plate  21,  fig.  1 ;  and  other  forms, 
referable  to  the  same  genus,  appear  in  the  higher  strata.  These  forms  present  no  evidence 
of  hollow  or  tubular  stems  like  the  preceding,  though  the  present  species  is  nearly  coeval 
with  those,  and  the  two  forms  are  again  associated  in  the  Trenton  limestone. 

Position  and  locality.  This  species  is  found  in  the  higher  part  of  the  Calciferous  sandstone, 
or  perhaps  more  properly  in  the  base  of  the  Chazy  limestone,  and  in  a  situation  somewhat 
higher  than  either  of  the  preceding  species.  A  single  specimen  only  has  been  found  at 
Chazy  in  Clinton  county.  (state  Collection.) 
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FOSSIL  SHELLS  OF  THE  CALCIFEROVS  SANDSTONK 

Plate  III. 

The  shells  observed  by  myself  in  this  rock  are  all  univalves,  though  Mr.  Vanuxem 
mentions  the  occurrence  in  it  of  an  Jitrypa  in  the  Mohawk  valley,  and  one  or  two  species 
of  LingtUa  have  been  found  in  the  same.  No  specimens  of  the  latter  have  come  under  my 
own  observation,  either  in  the  rock  itself,  or  in  any  cabinet  or  collection  of  fossils  which  I 
have  examined.     Mr.  Conrad  gives  the  following  species  : 

7.     1.     LINGULA  ACUMINATA.* 

Lingula  acuminata.     CoiniAii,  Annaal  Report  of  1839,  p.  64. 

Shell  acute,  acuminated  at  the  apex,  somewhat  gibbous  on  the  umbo,  and  compressed 
laterally  ;  basal  margin  rounded.     Length  \  of  an  inch. 

Position  and  locality.  In  a  boulder  or  loose  mass  of  the  Calciferous  sandrock  ( See  Van- 
vxem's  Report,  p.  35 ) . 

a    1.    EUOMPHALUS  UNIANGULATUS  (n.  ip.). 

Pu  in.  FigB.  1,  1  m. 

Planorbicular,  discoidal ;  volutions  angular  above,  roimded  below ;  spire  scarcely  rising 
80  high  as  the  angular  ridge  upon  the  upper  and  outer  edge  of  the  last  whorl ;  lower  side 
concave  ;  upper  surface  striated  obliquely  from  within  outwardly  towards  the  edge  of  the 
whorl ;  lower  surface  even,  smooth. 

This  shell  presents  all  the  essential  characters  of  species  of  this  genus  from  the  Mountain 
limestone  :  it  is  prominently  marked  by  the  single  angular  ridge  upon  the  upper  and  outer 
edge  of  the  whorls,  which  becomes  obsolete  towards  the  apex.  The  specimen  is  a  cast ; 
but  the  strise  (which  are  too  strong  in  the  engraving)  still  remain  impressed  upon  it  on  the 
upper  side,  while  on  the  lower  side  it  is  smooth.  The  remains  of  several  specimens  were 
found  in  a  porous  sandy  chert  or  hornstone. 

*  Judging  from  Bome  manuscript  notes  of  Mr.  Conkad,  in  my  possession,  I  am 
inclined  to  think  he  afterwards  referred  this  shell  to  the  L.  atlenuata  of  Sowerby. 
Having  never  seen  a  specimen  from  the  sandstone,  I  can  only  give  this  figure  from  a 
drawing  of  Mr.  Conkad  (the  original  specimen  being  now  in  the  possession  of  Mr. 
VAirnxEM),  in  the  hope  of  calling  the  attention  of  observers  to  the  subject,  and,  if 
poaaible,  of  obtaining  specimens  which  may  be  satisfactorily  compared. 

[  PAL.E0NT0L0GY.]  2 
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Fig.  I.  View  of  the  upper  side  of  a  large  specimen. 

Fig.  1  a.  The  lower  side  of  a  smaller  specimen,  showing  the  broad  umbilicus. 

I  regfard  this  species  as  exceedingly  interesting,  and  as  linking  by  a  generic  type  ( very 
rare  in  the  lower  rocks  of  this  country)  the  Ibwer,  middle,  and  upper  palaeozoic  strata. 
Mr.  Mdbchison  records  three  species  as  occurring  in  the  Llandeilo  flags,  in  England  and 
Wales ;  but  tliis  is  the  first  and  only  individual  in  our  lower  strata,  which  I  feel  warranted 
in  referring  to  the  same  genus. 

Position  and  locality.  The  specimens  were  found  in  a  loose  mass  of  the  Calciferous  rock, 
in  Saratoga  county.  The  character  of  the  mass,  and  its  association,  leave  no  doubt  of  the 
true  position  of  the  fossil.  (Cabinet  of  Ltmai*  Wiujeb.) 


9.     1.    MACLUREA  SORDIDA  (n.  sp.). 

Pi..  III.  Figs.  2,  2  a. 

Shell  discoidal ;  spire  not  elevated;  mouth  slightly  expanded;  surface  apparently  smooth.. 
The  specimens  of  this  fossil  usually  appear  in  a  weathered,  worn  and  distorted  condition, 

in  the  upper  part  of  the  rock.   From  their  condition,  it  is  not  easy  to  determine  their 

specific  relations. 

From  the  circumstance  that  these  fossils  always  present  the  oval  form  exhibited  in  the 

figures,  Mr.  Vanuxem  has  termed  them  Ellipsolites ;  but  a  careful  examination  induces 

me  to  refer  them  to  the  Genus  Maclujiea,  typical  specimens  of  which  occut  in  the  sue-. 

ceeding  rock.  (State  Collectim.) 

10.    2.     MACLUREA  MATUTINA  (n.*j».). 
Pi.  UI.  Fig.  3. 

Discoidal,  involute  ;  spire  not  elevated  ;  umbilicus  deep  ;  surface  unknown,  apparently 
•triatcd. 

The  fossils  in  this  specimen,  as  is  the  case  with  nearly  all  the  others  in  this  rock,  are 
obscure,  both  from  the  character  of  the  rock,  before  alluded  to,  and  from  weathering,  by 
exposure.  It  is  therefore  with  some  hesitation  that  I  characterize  the  two  species  above ; 
but  as  they  may  be  of  some  service  to  the  student  in  identifying  the  mass,  and  as  the  fact 
of  their  existence  is  also  interesting,  we  offer  them  as  they  are  usually  seen.  The  rock  in 
which  they  occur  is  lithologically  a  compact  silico-magnesian  limestone,  which  weathers 
with  a  greyish  brown  surface,  and  attains  a  coarse  harsh  structure.  In  the  same  rock  are 
oflcn  seen  a  few  fragments  of  Orthocerata,  which,  with  the  numerous  individuals  of  the 
two  species  here  described,  render  some  of  the  thin  layers  highly  fossiliferous. 

Potition  and  locality.  These  fossils  are  usually  found  in  the  higher  portions  of  the  rock, 
at  Canajoharie,  and  other  places  in  the  Mohawk  valley. 
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Genus    OPHILETA  (Vanuxem). 
T  Greek,  o(pif,  a  snake,  and  eiXrjrof,  coiled ;  the  fossil  having  the  appearance  of  a  snake  in  coil] 
Planorbicular,  discoidal ;  volutions  numerous,  slender. 

The  above  characters  are, drawn  from  the  descriptions  of  Mr.  Vanuxem  {Report,  p.  36). 
,1  append  the  woodcut,  showing  the  forms  given  by  him  in  his  report.* 

11.     1.     OPHILETA  LEV  ATA. 

Pi..  III.  Figs.  4  and  5. 
Ophileta  levata.     Vanuxem,  Geological  Report,  p.  36,  fig.  1. 
Discoidal ;  volutions  numerous,  slender  ;  spire  not  elevated  above  the  edge  of  the  outer 
volution ;  concave  beneath ;   volutions  angular  below ;  aperture  not  expanded ;  surface 
apparently  smooth. 

This  fossil  bears  a  close  resemblance  to  Ecomphalcs,  to  which  genus  I  incline  to  refer 
it,  since  it  presents  no  essentially  distinct  characters.  I  have,  however,  in  deference  to  the 
opinion  of  my  friend,  allowed  it  to  remain  under  the  proposed  name  of  Ophileta. 

Position  and  locality.  This  fossil  is  not  uncommon  in  the  fucoidal  layers  in  the  Mohawk 
valley ;  it  therefore  appertains  to  the  higher  portions  of  the  rock.  The  specimens  in  which 
it  occurs  are  often  finely  granular,  and  sometimes  oolitic,  containing  aumerous  finely 
.comminuted  fragments  of  other  fossils. 

12.    2.     OPHILETA  COMPLANATA. 

Pl.  III.  Fig.  6. 
Ophileta  tomplanata.     Vawuxem,  Geological  Report,  p.  36,  fig.  2. 

Discoidal,  planorbicular ;  volutions  numerous,  very  gradually  increasing  in  size  from 
the  apex. 

The  specimen  figured  by  Mr.  Vanuxem  (woodcut,  fig.  2  )  preserves  a  more  distinct  out- 
;Jine  than  any  one  I  have  seen.  The  specimen,  fig.  6,  pi.  3,  is  from  the  State  Collection, 
and  labelled  as  above  by  Mr.  Vanuxem.  I  have  obtained  similar  obscure  forms  from  this 
rock,  but  it  is  impossible  to  define  any  essential  characters.  Whatever  may  have  been  its 
original  nature,  it  is  quite  unsatisfactory  at  present,  and  can  scarcely  be  regarded  £is  of 
much  importance  as  a  characteristic  fossil. 

*  Fig.  1.  Opiuleta  levata.        2.  0.  complanata.        3.  A  crinoidal  plate,  associated  with  the  preceding. 
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Position  and  locality.  This  species  occurs  in  the  liigher  calcareous  layers  of  this  rock,  at 
■everal  places  on  Uie  Mohawk  ;  at  Canajoharie  ;  and  also  in  Lewis  and  Jefferson  counties. 

(Slate  Collection.) 


13.  1.    TURBO  DILUCULA  (n.  *p.)- 

Pl«  III.  Fig.  7. 

Subglobose ;  volutions  few  (about  3),  ventricose,  rapidly  enlarging  to  the  aperture; 
shell  thin  ? ;  spire  moderately  elevated,  obtuse  ;  width  and  height  of  the  sliell  about  equal ; 
surface  ? 

This  fossil  occurs  in  great  numbers  in  the  siliceous  portions  of  the  rock,  usually  in  the 
form  of  casts,  or  the  cavities  made  by  the  shell  only  are  preserved.  The  specimen  figured, 
with  portions  of  several  others,  occurs  in  a  coarse  siliceous  mass,  partially  decomposed,  and 
containing  ramified  veins  of  chalcedonic  quartz. 

Position  and  locality.  This  species  is  found  at  Middleville,  at  the  locality  of  quartz 
crystals  ;  and  also  at  Littlefalls,  Herkimer  county.  It  occurs  in  the  lower  and  middle  parts 
of  the  mass,  and  usufdly  in  porous  or  cavernous  portions. 

14.  2.    TURBO?  OBSCURA  (n.i;p.). 

Pt.  III.  Fig.  8. 

Subconical ;  spire  ascending,  obtuse  ;  volutions  few  ( 3  ?  ) ,  tumid,  gradually  increasing 
from  the  apex  ;  height  considerably  exceeding  the  width. 

This  shell  differs  from  the  last  in  the  proportionally  greater  height,  and  the  more  gradual 
enlargement  of  the  volutions  from  the  apex  towards  the  aperture.  The  specimen  figured 
occurs  in  a  calcareous  sandstone,  with  several  others,  more  imperfect,  all  of  which  are  casts, 
and  the  surfaces  much  eroded. 

Position  and  locality.  This  shell  occurs  in  the  upper  portions  of  the  rock,  at  Fort-Plain. 

16.     1.    PLEUROTOMARIA 1  TURGIDA  (n.5p.). 

Pu  III.  Figs.  9  and  10. 

Depressed-conical ;  whorls  about  4,  tumid,  subangular,  rapidly  increasing  from  the  apex; 
last  whorl  very  large,  ventricose,  expanded  ;  height  and  greatest  breadth  about  equal. 

This  fossil  is  a  rough  cast  of  chert  in  a  coarse  siliceous  mass  of  calcareous  sandstone,  and 
consequently  its  characters  cannot  be  very  accurately  determined.  The  form  of  the  aperture 
is  very  similar  to  that  of  Natica.  In  fig.  10,  the  upper  part  of  the  spire  is  nearly  corroded, 
and  the  whole  surface  very  rough  ;  in  fig.  9,  the  surface  is  less  eroded,  though  otherwise 
in  a  similar  condition. 

Position  and  locality.  This  species  was  found  in  a  loose  cherty  mass  of  the  rock  in 
Saratoga  county.  {Cabinet  of  Lyman  Wiujer.) 
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16.     1.     ORTHOCERAS  PRIMIGENIUM. 

Pi..  III.  Figs.  11,  11  a. 


Orthoceras  primigmia.    Vanuxem,  Geological  Report,  p.  2G,  fig.  4. 


Elongated,  terete,  gradually  tapering  to  an  obtuse  point;  surface  smooth?;  section 
circular ;  septa  thin,  deeply  concave,  closely  approximated,  being  distant  only  j'j  the 
diameter ;  siphuncle  1 

In  Mr.  Vanuxem's  figure,  the  septa  are  represented  as  about  4  or  i  the  diameter.  His 
specimen  presents  a  longitudinal  section  nearer  the  apex  than  mine,  and  therefore  this 
difference  may  be  expected.  The  thin  and  closely  approximate  septa  are  very  striking 
characters,  and  will  probably  serve  to  distinguish  this  species.  The  parts  usually  preserved 
in  this  rock  are  fragments  near  the  apex,  indicating  that  this  portion  was  stronger  than  the 
rest  of  the  shell. 

Position  and  locality.  This  species  is  found  in  the  higher  calcareous  portion  of  the  rock, 
in  the  Mohawk  valley,  near  Fort-Plain,  and  also  in  abrecciated  mass  near  the  same  place, 
in  great  numbers. 

17.     2.    ORTHOCERAS  LAQUEATUM  (n.ijj.). 
Pl.  III.  Fig.  12. 

Somewhat  rapidly  tapering  (to  an  acute  point?);  surface  fluted,  or  marked  by  lon- 
gitudinal angular  ridges,  with  intermediate  finer  ones  ;  some  faint  remains  of  transverse 
striae  ;  section  circular. 

One  or  two  only  of  the  septa  are  still  obscurely  visible,  regularly  arched,  but  their 
comparative  distance  cannot  be  ascertained.  This  fragment,  being  a  portion  near  the  apex 
of  the  shell,  is  a  part  of  what  has  been  probably  a  much  larger  specimen. 

Position  and  locality.  The  position  of  the  specimen  is  probably  at  the  upper  termination 
of  this  rock,  and  just  at  its  passage  into  the  succeeding  limestone.  Its  locality  is  uncertain. 

{State  Collection.) 

In  presenting  these  specimens  as  the  typical  fossils  of  this  rock,  it  is  not  regarded  as  by 
any  means  certain  that  they  are  exclusively  confined  to  it.  Since  several  of  them  occur 
near  its  upper  termination,  and  where  the  mass  becomes  more  calcareous,  it  is  not  im- 
probable they  may  appear  again  in  the  succeeding  rock.  The  vegetable  forms,  however, 
«o  far  as  known,  do  not  reappear,  being  apparently  confined  to  the  Calciferous  sandstone, 
and  flourishing  to  its  close,  but  disappearing  with  the  augmentation  of  calcareous  matter, 
and  giving  place  to  the  remarkable  forms  presented  on  Plates  VIII.  &  IX. 
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CHAZY  LDIESTONE. 

The  lower  part  of  this  rock,  which  can  be  seen  resting  upon  the  preceding  mass,  presents 
an  aggregation  of  fragments  of  crinoidal  remains,  corals  and  shells  ;  showing  conclusively 
that  at  this  early  period  the  sea  was  as  well  fitted  for  the  production  and  support  of  living 
organisms,  as  at  any  subsequent  period.  It  is  true  the  species  are  not  exceedingly  numerous  ; 
neither  was  the  period  of  their  duration  very  long.  Still  it  is  clearly  evident  that  this  portion 
of  the  ancient  ocean,  at  least,  swarmed  with  animal  life  in  some  of  the  lowest  conditions  of 
organization.  In  none  of  the  subsequent  groups  do  we  find  a  more  perfect  crinoidal  lime- 
stone, or  one  composed  in  greater  proportion  of  the  comminuted  exuvia  of  these  and  other 
forms  of  zoophytic  existence.  Scarcely  even  do  we  find  so  great  a  number  of  individuals 
of  any  species,  as  can  be  obtained  of  the  Maclurea  upon  the  weathered  surface  of  the 
stratum  peculiar  to  that  fossil.  In  vain  shall  we  look  for  similar  examples  of  so  large  a  shell 
as  this  occurring  in  such  incredible  numbers,  that  several  thousands  may  be  counted  in  the 
space  of  a  few  rods ;  and  in  no  subsequent  rock  can  we  find  even  the  Brachiopoda  in 
greater  abundance  than  at  this  period,  when  entire  strata  were  composed  of  them.  In  truth 
we  are  almost  led  to  conclude  that  this  period  was  more  favorable  to  the  rapid  development 
of  organization,  than  most  of  the  subsequent  ones ;  and  thus  at  this  primeval  epoch,  in 
which  we  have  just  witnessed  the  dawn  of  vitality,  and  jnight  have  expected  a  gradual 
ushering  in  of  living  forms,  we  find  ourselves  suddenly  among  myriads  of  extinct  animals 
of  all  stages  of  growth  and  development.  This  epoch,  like  every  subordinate  one,  has  its 
peculiar  and  typical  forms  ;  forms  which  appear,  thrive,  and  flourish  for  a  time,  and  are 
never  seen  at  subsequent  periods  ;  and  although  these  forms  may  be  fewer  in  the  present 
than  in  some  other  cases,  they  are  nevertheless  suflicient  for  an  example  on  which  to  base 
a  hypothesis  concerning  the  creation  and  extinction  of  the  successive  races  which  have 
existed  upon  the  earth.  We  find  here  also  some  forms  which  appear  to  claim  an  obscure 
place  among  their  associates,  but  which  become  in  succeeding  periods  more  prominent  and 
numerous,  and  therefore  better  entitled  to  our  consideration. 

From  the  interest  naturally  attached  to  the  forms  of  this  early  period,  I  have  figured  all 
that  could  be  decided  with  accuracy  ;  leaving,  no  doubt,  others  to  find  a  place  hereafter. 
Indeed  I  think  there  is  scarcely  another  portion  of  our  series  that  oflers  a  better  field  for  the 
paleontologist,  than  the  lower  limestones  which  are  so  well  developed  along  the  valley  of 
Lake  Champlain,  the  Mohawk  valley,  and  the  Black  river.  Few  points  only  have  been 
examined,  and  these  with  less  attention  and  less  time  than  .could  be  desired  to  present  any 
thing  like  a  complete  exhibition  jof  their  fossil  contents^ 
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CORALS  AND  CRINOIDEA  OF  THE  CHAZY  LIMESTONE. 

Plate  IV. 

> 

18.     1.     RETEPORA  INCEPTA. 

Pi..  IV.  Figs.  1  a,  b. 

A  thin  expanded  leaflike  coral,  apparently  composed  of  branches  uniting  laterally  and 
often  irregularly  ;  fenestrules  oval  or  sometimes  slightly  angular,  unequal  in  size ;  branches 
er  reticulations  even,  roundish,  scarcely  expanded  ;  no  pores  visible. 

This  species  presents  the  common  appearance  of  others  of  the  genua,  except  that  the 
above  fragment  shows  no  axis-  or  central  point  of  expansion,  and  in  this  respect  resembles 
a  fragment  of  Gorgonia.  In  the  irregular  arrangement  of  the  fenestrules,  it  differs  from 
any  of  the  species  yet  noticed. 

Fig.  1  a.  Specimen  of  the  natural  size. 
Fig.  I  b.  An  enlarged  portion  of  the  same. 

Position  and  locality.  In  the  semi-oolitic  limestone  near  the  lower  part  of  the  mass  at 
Chazy,  and  in  a  similar  limestone  near  Galway,  Saratoga  county. 


,  19.    2.    RETEPORA  GRACILIS  (n.sp.). 

Fv.  IV.  Figs.  2,  2  a. 

Expansion  slender,  diverging  ;  fenestrules  oblong-oval ;  branches  or  interfenestral  spaces 
slender,  flexuous,  slightly  striated ;  no  pores  visible. 

This  species  differs  from  the  last  in  its  more  slender  appearance,  the  greater  length  of 
the  fenestrules,  and  the  smaller  interfenestral  divisions.  The  crust  or  expansion  is  less  firm 
and  solid.  The  nature  of  the  stone  almost  effectually  prevents  the  discovery  of  any  pores 
upon  the  substance  of  the  coral.  The  rock  in  which  this  and  the  preceding  species  occur 
is  a  semicrystalline  greyish  limestone,,  exhibiting  in  some  parts  a  tendency  to  an  oolitic 
structure. 

Fig.  2-  a.  Natural  size  of  the  fragment 

Fig.  2  b.  Enlarged  portion,  showing  the  form  of  the  fenestrules. 

Position  and  locality.  This  species  occurs  in  the  lower  part  of  the  Chazy  limestone,  below 
the  position  of  the  Maclurea  gigantea,  at  the  village  of  Chazy,,  Clinton  county. 

(State  Collection.) 
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20.     1.     GORGONIA'?  ASPERA  (n.  5p.)- 
Pi.  IV.  Figs,  a  a,  3  b. 

A  fragment  of  a  Icaflikc  expansion,  consisting  of  an  open  network  ;  fenestrules  angularly 
oval,  distinct  ;  longitudinal  ribs  direct,  undulating,  united  by  smaller  transverse  bars  ; 
surface  of  the  ribs  and  bars  marked  by  elevated  dots  or  points,  which,  on  the  longitudinal 
ribs,  gradually  produce  an  elongation  or  elevated  line,  dying  out  just  above  the  next  lower 
point,  thus  giving  a  kind  of  interruptedly  striate  or  echinulate  appearance  to  the  surface. 

This  beautiful  little  fragment  is  peculiarly  well  marked,  and  need  not  be  confounded 
with  any  other.  The  surface  bears  some  resemblance  to  Retepora  echinulata  (  Blainville, 
Man.  D^Actinologie,  p.  433  ;  Michelin,  Icon,  zoophytologique,  pag.  72,  pi.  14,  fig.  11). 

Fig.  3  a.  Natural  size  of  specimen. 

Fig.  3  b.  Portion  enlarged,  showing  the  rough  surface  of  the  coral,  and  the  form  of  the  fenestrules. 

Position  and  locality.  Near  the  lower  part  of  the  Chazy  limestone,  associated  with 
crinoidol  columns,  etc.,  at  Chazy,  Clinton  county. 

21.     1.    STICTOPORA*  FENESTRATA  ( n.  sp.). 

Pl.  rV.  Figs.  4  a,  b,  c,  d,  e. 

A  stony  expanded  branching  coral ;  branches  flattened,  obtuse  at  the  extremities  ;  surface 
on  both  sides  covered  by  a  celluliferous  crust ;  cellules  in  perpendicular  rows,  separated 
by  elevated  ridges  and  crossbars,  oval  or  roundish,  more  elongated  as  they  become  worn, 
alternating  and  apparently  increasing  in  semicircular  transverse  rows ;  internal  crust  marked 
by  concentric  lines  in  the  direction  of  the  lines  of  cellules,  £is  seen  in  fig.  4  e. 

This  species  is  perhaps  identical  with  one  found  in  the  Birdseye  limestone,  but  diflers  in 
essential  characters  from  the  Trenton  limestone  species.  Specimens  more  or  less  worn 
present  dififerent  aspects,  and  may  be  mistaken  for  diflferent  species  ;  and  I  have  been  in- 
clined to  regard  the  specimens  A  ab  and  4  c  d  as  distinct,  but  further  comparison  and 
examination  induces  me  to  consider  them  identical. 

Fig.  4  a.  Natural  size  of  the  branches  of  this  coral. 

Fig.  4  i.  A  portion  magnified. 

Fig.  4  e.  A  fragment  of  another  specimen  from  a  different  locality. 

Fig.  4  d.  Portion  of  the  same  magnified. 

Fig.  4  «.  A  part  of  the  axis  of  a  specimen,  denuded  of  the  outer  crust,  and  presenting  a  series  of 
concentric  lines,  corresponding  with  the  lines  of  progressive  growth. 

Position  and  locality.  This  fossil  occurs  towards  the  lower  part  of  the  Chazy  limestone, 
associated  with  crinoidal  joints,  Leptcma,  and  other  fossils  of  (he  rock  ;  the  preceding  coreJa 
are  also  met  with  in  the  same  as'-ociation.  It  is  found  at  Chazy,  Clinton  county,  and  also 
near  Galway,  Saratoga  county.  Instate  Collection.) 

'  For  generic  description,  see  description  of  species  under  Trenton  limestone. 
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22.    2.     STICTOPORA  GLOMERATA  (n.  sp.)- 

Pi..  IV.  Fig.  5. 

The  specimen  consists  of  a  surface  several  inches  square,  covered  and  crowded  with  this 
coral,  denuded  completely  of  its  celluliferous  crust.  Its  appearance  is  very  similar  to  the 
specimen  fig.  4  e,  though  its  mode  of  growth  is  considerably  different ;  and  principally  from 
this  circumstance,  as  well  as  from  the  impossibility  of  defining  the  external  characters  of 
the  coral,  I  have  referred  it,  with  some  hesitation,  to  a  distinct  species. 

Position  and  locality.  Granville  (  Vermont),  in  a  limestone,  associated  with  Maclurea 
magna,  which  I  have  elsewhere  shown  to  be  identical  with  that  of  Chazy. 


Genus    STREPTOPLASMA   {Fam.  Cyathophyllidea) . 
[  Greek,  grfStToe,  twisted,  and  irXaa'fAa,  lamells.] 

Turbinate,  gradually  or  abruptly  expanding  above;  form  like  Cyathophyllum  ;  terminal 
cup  more  or  less  deep  ;  lamellae  vertical  or  longitudinal,  more  or  less  spirally  twisted 
together  when  meeting  in  the  centre. 

There  is  some  objection  to  the  application  of  the  term  Strombodes  of  Schweiggek  to 
fossils  of  this  character,  or  those  formerly  grouped  with  CYATHOPHYLL.a;,  as  the  genus  was 
constituted  for  a  different  coral.  To  indicate  the  prominent  character,  I  have  proposed  this 
name  as  applicable  to  a  considerable  number  of  palaeozoic  species. 


23.     1.    STREPTOPLASMA  EXP  ANSA  (n.*p.). 

Pl.  IV.  Figs.  0  a,  b. 

Turbinate,  short,  expanding  above  ;  terminal  cup  deep  ;  lamellae  fine,  numerous. 

This  species  presents  some  variety  of  form  and  aspect,  but  its  essential  characters  are  a 
short  broad  turbinate  form,  with  a  deep  cell.  It  is  imbedded  in  the  crystalline  encrinitai 
limestone,  and  being  itself  usually  in  a  crystalline  state,  it  appears  like  the  pelvis  of  a 
crinoidean.  From  this  crystalline  condition,  nothing  satisfactory  can  usually  be  learned 
respecting  its  structure. 

Position  and  locality.  This  species  is  apparently  confined  to  the  lower  part  of  the  Chazy 
limestone,  not  having  been  noticed  above  the  position  of  the  Maclurea  magna.  It  abounds 
at  Chazy,  to  the  west  and  southwest  of  the  village.  (State  Collection.) 
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24.     1.     CH^TETES  {Species  undetermined). 

Pu  IV.  Figs.  7  a,  b,  e,  d. 

Small  rolled  masses,  in  the  shape  of  acorns  or  eggs,  are  common  among  the  crinoidal 
plates  in  the  Encrinal  limestone  at  Chazy. 
Figa  7  a,  b,  c  The  specimens  considerably  magnified.      Fig.  7  d.  The  ends  of  the  tubes  magnified. 

25.     1.    ACTINOCRINUS  TENUIRADIATUS  (».  *p.), 

Pl.  IV.  Figs.  8  &  9. 

Plates  depressed -conical,  somewhat  irregularly  hexagonal  in  form;  margins  deeply 
crenated  ;  surface  marked  by  elevated  sharp  ridges,  which  meet  at  the  sutures ;  rays  or 
ridges  in  about  six  fascicles,  which  are  from  three  to  five  times  divided  before  reaching  the 
margin  ;  indentations  of  the  rays  producing  the  crenulations  ;  lower  surface  of  the  plates 
flat,  presenting  a  deeply  notched  margin. 

The  plates  of  this  species,  which  appears  to  be  new,  are  very  abundant  in  the  Crinoidal 
limestone  of  Chazy  :  they  have  evidently  been  macerated  for  a  long  time  in  water  before 
being  imbedded.  Associated  with  these  plates  are  a  great  number  of  fragments  of  encrinal 
columns  ;  and  from  the  thickness  and  extent  of  the  mass,  which  shows  a  large  number  of 
the  plates,  it  is  evident  that,  at  one  period,  this  was  a  favorite  habitation  of  the  crinoidea. 
The  disturbance  attending  their  destruction  has  so  comminuted  their  remains,  that  no  perfect 
specimens  can  be  obtained. 

In  form  of  plates,  and  mode  of  sculpture,  this  species  somewhat  resembles  Cyathocrinus 
geometricus  of  Goldfuss,  as  figured  by  Phillips  {Pakeozoic  Fossils,  p.  135,  pi.  60,  fig.  41) . 

(State  Collection.) 

26.     2.     ACTINOCRINUS 1  ( Species  undetermined ) . 

Pl.  IV.  Fig.  10. 
A  single  plate  only  (perhaps  belonging  to  this  genus)  has  been  found.  Form  octagonal, 
somewhat  irregular,  smooth  or  granulated  (from  weathering?). 

Position  and  locality.  This  specimen  was  found  at  the  base  of  the  limestone,  and  im- 
mediately at  its  junction  with  the  Calciferous  sandstone,  about  one  mile  west  of  Chazy 
village. 

27.     1.     ASTERIAS?  {Species  undetermined). 

Pl.  IV.  Figs.  11  a,  6. 
This  specimen  presents  precisely  the  form  and  appearance  of  the  madreporiform  tubercle 
on  the  back  of  an  .^sterias,  scarcely  differing  from  that  of  the  recent  species  of  our  coast. 
It  is  entirely  separated  from  any  other  organic  body  in  the  stone,  though  associated  with 
large  numbers  of  crinoidal  fragments. 

Fig.  II  a.  Natural  size.  Fig.  11  b.  Magnified  view. 

Position  and  locality.  In  the  lower  part  of  the  limestone  at  Chazy. 
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SHELLS,  TRILOBITES,  <^c.  OF  THE  CHAZY  LIMESTONE. 

Plate  IV.  (bis). 

28.     1.     LEPT^NA  PLICIFERA  (n.  sp.). 

Pl.  IV.  (bis).  Figs.  1  a,  b. 

Semi-elliptical,  much  wider  than  long  ;  convex  valve  slightly  depressed  along  the  centre, 
from  beak  to  base  ;  surface  marked  by  about  34  or  36  equal,  somewhat  coarse  strise,  which 
radiate,  apparently  in  pairs,  from  the  apex  of  the  shell,  intermediate  ones  often  appearing 
towards  the  margin  ;  striae  sharp,  with  rounded  grooves  between  ;  visceral  cavity,  as  shown 
by  the  cast,  duplicate,  separated  by  a  sharp  ridge,  which  extends  towards  the  base  of  the 
shell. 

Width  J  to  f  of  an  inch  ;  length  j\  to  J  of  an  inch. 

The  condition  of  nearly  all  the  shells  of  this  species,  which  I  have  seen,  is  such  as  to 
render  clear  and  definite  descriptions  almost  impossible.  It  is  mostly  preserved  in  impres- 
sions of  the  outer  shell,  or  as  casts.  It  is  quite  unlike  any  species  in  the  Trenton  limestone, 
but  approaches  in  some  degree  a  small  one  in  the  Hudson-river  shales. 
Fig.  1  a.  Figure  of  the  convex  valve. 
Fig.  1  b.  Cast  of  convex  valve,  with  a  portion  of  the  shell  remaining  :  cast  of  visceral  cavities  magnified. 

Position  and  locality.  This  occurs  in  great  numbers  in  some  thin  layers  of  limestone  near 
the  higher  part  of  the  mass,  at  Chazy,  Clinton  county. 

29.     2.     LEPT^NA  INCRASSATA  (n.  *p.). 

Pi,.  IV.  (bis).  Figs.  2  a,  b,  e. 

Shell  thickened,  almost  semicircular  ;  dorsal  valve  very  convex  near  the  beak,  gradually 
becoming  flattened  on  the  disc,  and  suddenly  bending  upwards  near  the  margin  ;  ventral 
valve  moderately  concave,  exhibiting  a  thickening  near  the  margin  ;  surface  marked  by 
sharp  elevated  radiating  lines,  between  which  are  broader  spaces. 

The  surface  of  this  species  presents  a  kind  of  thickening  which  partially  obliterates  the 
atriae ;  the  ventral  valve  particularly  exhibits  this  sort  of  incrassation.  It  occurs  with  the 
last  descril)ed  in  considerable  numbers,  but  diflfers  in  being  larger,  thicker  and  more  convex, 
as  well  as  in  the  form  of  the  visceral  markings.  This  species  often  bears  some  resemblance 
to  L.  interstrialis  of  the  Trenton  limestone,  but  is  a  much  smaller  shell,  and  differs  from 
the  young  of  that  species  in  essential  points. 

Fig.  2  a,  b.  Convex  valves  of  this  species. 

Fig.  2  c.  Ventral  valve. 

Fig.  2  d.  Cast  of  the  interior  of  the  convex  valve,  and  the  same  enlarged. 

Position  and  locality.   In  the  thinbedded  limestone,   upper  part  of  the  mass,  Chazy, 

Clinton  county.  (State  Collection.)    ■ 
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30.    3.    LEPTiENA  FASCIATA  (n.  s/).)- 

Pl.  IV.  (bit).  Figs.  3  a,  b,  c. 
Semi-elliptical,  wider  than  long;  surface  marked  by  prominent  sharp  strise,  between 
which  are  fascicles  of  three  or  four  smaller  ones ;  striae  dichotomous,  and  increasing  to- 
wards the  margin. 

This  shell  presents  many  of  the  essential  features  of  i.  interstrialis  upon  the  external 
surface,  but  I  am  inclined  to  believe  that  a  complete  exposure  of  all  the  parts  would  prove 
it  a  distinct  species.  It  differs  from  the  young  of  that  shell,  in  its  more  convex  form  and 
broader  proportions  ;  while  the  fascicles  of  striee  are  remarkably  distinct,  but  not  crenulated, 
aa  in  good  specimens  of  L.  interstrialis. 

Fig.  3  a,  b.  Convex  valves  of  two  individuals. 
Fig.  Be.       A  larger  specimen  of  the  same. 

Position  and  locality.  In  the  thinbedded  portions  of  the  Chazy  limestone,  upper  part  of 
the  mass,  near  Chazy  village,  Clinton  county.  The  specimen,  fig.  3  c,  is  a  larger  in- 
dividual, apparently  identical  with  this  species,  from  Galway,  Saratoga  county,  in  the 
concretionary  or  brecciated  portion  of  the  rock.  {State  Collection.) 

31.     1.     ORTHIS  COSTALIS  («.  *p.). 

Pl.  IV.  (bi8).  Figs.  4  a,  b. 

Dorsal  valve  very  convex,  subconical,  sloping  rapidly  towards  the  margin  ;  ventral  valve 
flat ;  surface  marked  by  about  32  distinct  strong  rounded  radii,  which  are  continuous,  and 
enlarging  towards  the  margin  ;  dorsal  area  large,  triangular ;  beak  short,  not  incurved ; 
cardinal  line  nearly  equal  to  the  width  of  the  shell. 

The  strong  rounded  undivided  costaeupon  the  surface, of  each  valve  distinguish  this  from 
any  other  species  in  the  lower  strata,  though  there  is  a  larger  species  in  the  Trenton  lime- 
stone which  has  sometimes  undivided  radii.  The  visceral  impression  under  the  beak  of  the 
dorsal  valve  is  narrow,  somewhat  tripartite  at  the  base,  and  margined  by  a  sharp  ridge. 
Cast  of  the  dorsal  valve  convex,  strongly  marked  near  the  margin  by  impressions  of  the 
radii. 

This  shell  resembles  in  general  form  0.  testudinaria  of  the  Trenton  limestone,  but  is 
more  convex  above,  the  striae  coarser  and  less  numerous,  and  the  beak  is  shorter  and  not 
incurved.  The  casts  are  likewise  equally  distinct. 

Fig.  4  a.  An  imperfect  shell,  showing  the  radii  towards  the  margin. 

Fig.  4  6.  A  cast  showing  the  visoeral  marking,  and  casts  of  radii  near  the  base  of  the  shell. 
Fig.  4  e.  An  impression  of  the  convex  valve,  smaller  than  the  other  specimens.  Such  impressions  are 
abundant. 

Position  and  locality.  In  the  thinbedded  upper  portion  of  the  Chazy  limestone,  associated 
with  all  the  other  brachiopods  of  the  mass.  Chazy  village,  Clinton  county.  (State  Collection.) 
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32.     1.     ATRYPA  DUBIA  (n.  sp.). 

Pl.  IV.  (bis).  Fig.  5. 

Obovate ;  beak  of  the  dorsal  valve  extended,  rounded  and  incurved ;  front  scarcely 
depressed  ;  surface  marked  by  30  or  more  radii. 

The  specimen  described  has  nearly  all  the  shell  removed,  and  presents  only  the  characters 
of  a  c£ist.  The  impressions  of  the  radii  are  distinctly  marked  in  the  cast.  I  have  observed 
but  two  or  three  individuals  of  this  species. 

Position  and  locality.  In  the  higher  semi-oolitic  layers  of  the  Chazy  limestone,  Chazy, 
Clinton  county.  (State  Collection.) 

33.    2.     ATRYPA  ACUTIROSTRA  ( n.  sp.). 

Pl.  IV.  (bis..  Fig.  6. 

Obovate,  minute  ;  base  rounded  ;  beak  acute,  acuminate ;  surface  marked  with  prominent 
equal  radii ;  dorsal  valve  convex,  elevated  along  the  middle  ;  ventral  valve  convex,  with 
a  depressed  line  along  the  centre ;  surface  marked  by  about  12  or  l4  equal  rounded  di- 
verging radii,  the  central  one  on  the  dorsal  valve  often  extending  only  half  way  to  the 
beak. 

This  fossil  is  usually  very  minute,  and,  on  that  account,  frequently  overlooked  ;  but 
when  once  observed,. its  characters  are  sufficiently  decisive.  The  beak  is  incurved,  ending 
in  a  sharp  point,  which  is  often  broken  in  detaching  the  specimen  from  the  rock  ;  the  radii 
are  strongly  marked,  and  the  obovate  form  is  usually  well  preserved. 

Fig.  6.  The  two  lower  figures  are  of  the  natural  size ;  the  upper  one  is  enlarged. 

Position  and  locality.  In  the  higher  layers  of  the  Chazy  limestone,  in  considerable  num- 
bers ;  also  in  the  oolitic  portions  of  the  metss,  Chazy  village,  and  near  Galway,  Saratoga 
county.  (State  Collection.) 

34.     3.     ATRYPA  PLENA  (n.jp.). 

Pi..  IV.  (big).  Figs.  7  a,  b,  c,  d,  e. 

Compare  Terebratula  tripartita  of  the  Silurian  System,  pi.  21,  fig.  15. 

Somewhat  quadrangularly  gibbous  or  rotund  ;  front  margin  elevated  in  a  moderately 
deep  sinus  ;  beak  of  the  dorsal  valve  small,  closely  incurved  over  the  beak  of  the  ventral 
valve  ;  surface  marked  by  16  to  20  strong  radii,  about  four  or  five  of  which  are  depressed, 
forming  the  sinus  of  the  dorsal  valve,  and  an  equal  number  elevated  above  the  others  on 
the  ventral  valve. 
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The  forms  7  a,  b,  c,  d,  e,  are  varieties  of  the  same  species.  The  ventral  valve  of  7  d  is 
remarkably  elevated,  and  the  whole  figure  rotund.  In  7  a,  6  &  c,  the  form  is  more  qua- 
drangular, with  a  strongly  marked  sinus  and  elevated  ribs  upon  the  ventral  valve. 

This  species  is  exceedingly  abundant  at  Chazy,  forming  almost  of  itself  thin  layers 
of  the  limestone  in  which  scarcely  another  fossil  appears ;  it  is  frequently  crushed,  and 
presents  a  great  variety  of  accidental  forms. 

I  have  received  specimens  of  the  same  fossil  from  Mr.  Logan,  Provincial  Geologist  of 
Canada,  marked  (on  the  authority  of  Mr.  Phillips)  Terehratula  tripartita ;  but  our  shell 
differs  essentially  in  its  proportions  from  that  fossil,  the  length  and  breadth  varying  little, 
and  the  radii  never  bifurcating,  though  the  mesial  elevation  is  broad,  dividing  the  surface 
*'  into  three  nearly  equal  parts." 

Fig  7  a.  View  of  the  ventral  valve,  showing  the  beak  of  the  dorsal  valve  closely  incurved  over  the 

beak  of  the  former. 
Fig.  7  b.  Lateral  view  of  the  same  individual. 
Fig.  7  c.  Dorsal  valve  of  a  small  specimen. 
Fig.  7  d.  Front  view  of  a  large  specimen. 
Fig.  7  t.  Dorsal  valve  of  the  same. 

Position  and  locality.  In  the  thin  layers  of  impure  limestone  near  the  upper  part  of  the 
mass,  and  sometimes  in  the  more  compact  portions.  Chazy,  Clinton  county ;  Galway, 
Saratoga  coimty ;  and  near  Monlreal.  {State  Collection.) 

35.    4.     ATRYPA  PLICIFERA  (n.  5p.).      ' 

Pi..  IV.  (bis).  Figs.  8  a,  b,  c,  d. 

Both  valves  depressed-convex,  somewhat  tetrahcdral,  varying  to  broadly  oval ;  beak 
small,  acute,  elevated  and  slightly  incurved  over  the  beak  of  the  ventral  valve,  which  is 
closely  appressed  to  the  lower  valve  ;  surface  marked  by  about  18  or  20  equal  rounded 
radii,  about  5  or  6  of  which,  on  the  dorsal  valve,  are  slightly  depressed,  forming  a  shallow 
sinus,  and  the  same  number  very  slightly  elevated  upon  the  ventral  valve. 

The  specimens  8  a,  and  8  c,  differ  slightly  in  form,  and  the  shell  of  one  is  more  de- 
iquamated  than  the  other,  but  they  are  specifically  identical.  The  number  of  radii  in  this 
and  the  last  described  species  are  the  same,  but  in  this  they  are  more  rounded,  the  shell 
altogether  more  depressed,  and  the  sinus  very  shallow,  scarcely  extending  more  tlian  half 
the  length  of  the  shell. 

This  species  occurs  with  the  last ;  and  when  they  are  crushed  and  distorted,  as  most  of 
them  are,  it  is  not  easy  to  separate  individuals  of  the  two  species. 

Figs.  8  a,  A.  View  of  ventral  valve,  and  front  of  same  individual 
Figs.  8  «,  i.  Ventral  valve  and  front  view  of  another  individual 

Position  and  locality.  In  thinbedded  shaly  and  siliceous  limestone,  near  the  upper  part  of 
the  Chazy  limestone.  Chazy,  Clinton  county.  (State  Collection.) 
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36.    5.     ATRYPA  ALTILIS  (n.  sp.). 

Pl.  IV.  (bis).  Figs   9  a,  b,  c,  d. 

Rotund  ;  valves  almost  equally  convex,  rapidly  attenuating  from  the  middle  to  the  beaks ; 
beak  of  the  dorsal  valve  small,  acute,  incurved  over  the  other,  which  is  closely  appressed 
to  the  dorsal  valve  ;  surface  of  each  valve  marked  by  about  24  equal  rounded  radii ;  eight 
of  the  radii  are  slightly  depressed  upon  the  back  of  the  dorsal  valve,  and  much  elevated 
in  front,  meeting  an  equal  number  of  slightly  elevated  radii  of  the  ventral  valve. 

This  species  occurs  with  the  preceding,  but  is  more  rarely  seen  ;  it  is  clearly  distinct,  and 
readily  identified  by  the  more  numerous  radii,  evenly  rounded  outline,  and  less  angular 
mesial  elevation  and  depression  upon  the  two  valves.  This  species  resembles,  in  many 
points,  the  rotund  forms  of  the  higher  strata. 

Fig.  9  a.  View  of  the  ventral  valve,  showing  the  beak  of  the  dorsal  valve. 

Fig.  9  b.  View  of  the  dorsal  valve. 

Fig.  9  c.  Lateral  view  of  the  same  shell. 

Fig.  9  d.  Front  view,  showing  the  elevation  of  the  mesial  radiL 

Position  and  locality.  In  the  upper  part  of  the  Chazy  limestone.  Chazy,  Clinton  county. 
37.     1.    0RBICULA1  DEFORM  ATA  (  n.  5p.) . 

Pu  IV.  (bis).  Fig.  10. 
Suborbicular,  depressed  ;  surface  smooth  ;  apex  scarcely  elevated. 
Position  and  locality.  In  the  higher  layers  of  the  Chazy  limestone.  Chazy,  Cinton  county. 

38.  1.     MET0PT0MA1  DUBI A  («.*;>.). 

Pl.  IV.  (bis).  Fig.  11. 
Oval ;  apex,  elevated,  incurved  ;  surface  nearly  smooth,  or  with  fine  concentric  lines. 
Position  and  locality.  In  the  lower  part  of  the  Chazy  limestone.  Chazy,  Clinton  county. 

39.  1.     ILLiENUS  ARCTURUS  (71.  *j3.). 

Pl.  IV.  (bi»).  Fig.  12. 

Buckler  rounded  and  narrow  in  front,  thick,  expanding  abruptly  towards  its  junction 
with  the  first  articulations  of  the  abdomen ;  subtrilobate,  the  posterior  angles  much  extended. 
A  single  articulation  of  the  body  only  is  visible ;  posterior  edge  of  the  buckler  nearly 
straight ;  eyes  not  visible,  though  their  position  is  visible.  The  lateral  lobes  of  the  buckler 
are  wanting,  or  greatly  compressed  and  contracted. 

This  individual  is  the  only  specimen  found,  and  further  discoveries  may  make  it  necessary 
to  change  the  description  to  some  extent. 

Position  and  locality.  In  fine  semi-oolitic  limestone  at  the  base  of  the  formation  at  Chazy 
village.  (State  Collection. 
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40.    2.    ILLiENUS  CRASSICAUDA'? 

Pt.  IV.  (bU).  Fig.  13. 

EntomottraeUa  erattieauda.    Wahucnbero  in  Not.  Act  Reg.  Soc.  Upsai.  1821.  Vol.  viii.  pag.  27.  tab.  ii. ; 

pag.  204.  Ub.  vii.  fig.  S,  6. 
TManiw  cr€U*Uauda.    Dai^man,  K.  Vet.  Acad.  Handl.  1826.  Pag.  65.  tab.  v.  fig.  2  a  -  e. 
—  —  HisiifGEK,  Pet  Suecica,  1837.  Tab.  iii.  fig.  5. 

Fragment  of  buckler.  Large,  sub-hemispherical,  gibbous,  very  thick  and  strong ;  front 
margin  involute. 

The  portion  remaining  is  essentially  the  central  lobe  of  the  buckler,  the  lateral  portions 
having  separated  at  the  sutures.  The  specimen  is  more  gibbous  than  common ;  but  on 
comparison  with  the  figures  above  quoted,  and  with  a  perfect  specimen  from  Russia,  there 
appears  to  be  no  reason  to  doubt  the  specific  identity. 

Position  and  locality.  In  subcrystalline  oolitic  limestone  at  Chazy  in  Clinton  county,  and 
in  Galway,  Saratoga  county, 

41.     1.     ASAPHUS1  OBTUSUS  (n.  ip.). 

Pl.  IV.  (bis).  Fig.  14. 

Caudal  extremity  semicircular,  twice  as  wide  as  long  ;  surface  finely  granulated  or 
smooth  ;  marginal  expansion  even,  and  not  depressed  as  in  Isotelus  ;  central  lobe  faintly 
visible  by  a  gentle  depression  on  each  side  ;  no  marks  of  articulations. 

This  fossil  varies  from  Isotelus,  in  the  extremity  being  destitute  of  the  apparent  articula- 
tions which  are  seen  in  species  of  that  genus  ;  and  also  in  the  marginal  expansion  being 
plain,  and  not  depressed  near  the  margin,  as  well  as  in  being  punctulated,  and  exhibiting 
none  of  those  fine  linings  seen  in  the  margin  of  Isotelus,  Ill^enus  and  Bumastis. 

This  fossil  bears  some  resemblance  to  the  caudal  extremity  of  Asaphus  palpebrosus,  but 
the  central  lobe  is  less  distinct  than  in  that  species.  The  middle  lobe  is  less  distinct,  and 
the  whole  shell  more  evenly  convex  and  smooth  than  any  specimens  of  the  Isotelds  of 
the  Trenton  limestone. 

Position  and  locality.  This  species  occurs  in  the  compact  limestone  near  the  base  of  the 
formation,  and  where  the  rock  is  but  little  changed  from  the  character  of  the  Calciferous 
sandstone.  It  has  been  found  only  at  Chazy  village,  Clinton  county.  (Stale  Collection.) 

42.     2.     AS APHUS  MARGIN ALIS  ( 71.  *p.). 

Pl.  IV.  (bis).  Fig.  15. 
Caudal   extremity  semi-elliptical,   distinctly  three-lobed,   marked   by  7  or  8   distinct 
pseudo-articulations,  which  are  duplicate  on  the  lateral  lobes ;  articulations  not  reaching 
the  margin,  but  terminating  in  a  crustaceous  marginal  expansion,  which  is  depressed  or 
channelled  near  the  edge  as  in  Isoteli^s  ;  surface  granulated. 
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This  is  a  very  distinctly  marked  fragment  of  an  undescribed  trilobite  ;  the  distinctness  of 
the  false  articulations,  and  deeply  trilobate  character  of  the  caudal  extremity,  distinguish 
it  from  known  species  of  Isotelus,  which  it  resembles  in  the  marginal  expansion  and  general 
form. 

Position  and  locality.  This  fossil  is  found  in  the  crystalline  and  highly  fossiliferous  mass 
.of  the  Chazy  limestone,  below  the  portion  containing  Maclurea  magna,  at  Chazy  village. 

{State  Collection.) 


43.     1.     ISOTELUS  GIGASl 

Pt.  IV.  (bis).  Fig.  16. 

Aiaphui  platycephalta.    Stokes,  Trans.  Geol.  Soc.  LondoD,  1S22,  Second  series,  Vol.  i.  p.  208,  pi.  27. 
botelui  gigcu.    Dekat,  Annals  N.  York  Lyceum,  1824.  Vol.  i.  p.  174,  plates  12  &  13. 

This  fragment  approaches  so  nearly  in  character  to  the  caudal  shields  of  the  young  of 
Jsotelus  gigas,  that  I  have  not  thought  it  worth  while  to  separate  it  from  that  species. 


44.     2.    ISOTELUS  CANALIS. 

Pi.  IV.  (bis).  Figs.  17,  18,  19. 
bolelui  eanalu.     Conrad  in  MS. 

Margin  of  caudal  extremity  broadly  and  deeply  depressed,  forming  a  channel ;  surface 
^punctured.  Judging  from  this  fragment,  the  original  was  at  least  six  inches  in  length. 

Figs.  18  &,  19.  Labrum  or  epistoma  of  an  Isotelus,  perhaps  of  /.  canalis. 

The  structure  and  general  aspect  of  these  portions  of  the  trilobite  evidently  ally  it 
generically  with  the  Isotelus  ;  and  from  the  discovery  of  these,  I  am  disposed  to  admit 
the  species  which  the  fragment  before  mentioned  did  not  justify.  The  form  of  these  plates 
is  more  elongated,  and  totally  different  from  the  corresponding  parts  of  /.  gigas. 

Position  and  locality.  These  fragments  of  a  large  species  of  Isotelus  occur  near  the 
-upper  part  of  the  mass,  a  little  west  of  Chazy  village.  {State  Coilectwn.) 

45.     1.    CERAURUS 1  —  (  Spedes  undetermined). 

Pi.  IV.  (bU).  Fig.  20. 
A   single  fragment,  being   the  posterior  prolongation  of  the  buckler  of  a  species  of 
Ckhaurus,  very  analogous  to  C.  pleurexanthemus  of  the  Trenton  limestone. 

Position  and  locality.  In  the  oolitic  limestone  of  Chazy.  (State  Collection.) 

Remains  of  other  trilobites,  too  indistinct  to  be  described,  have  been  noticed  in  this  rock ; 
but  the  materials  are  so  comminuted,  that  it  is  impossible  to  recognize  fossils,  of  which 
fragments  of  many  species  have  been  observed. 
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UNIVALVES  {GASTEROPODA)  OF  THE  CHAZY  LIMESTONE 
Plates  V.,  V.  (bis),  &  VI.. 

46.     3.     MACLUREA  MAGNA. 

Pl.  V.  Figs.  1  a,  b,  e,  d;  and  Pi«  V.  (bis).  Figs.  1  o,  b,  e. 

Machtritei  magna.    Lescuer,  Jour.  Acad.  Nat.  Sci.  Philad.,  Vol.  i.  pag.  312,  pi.  13,  figs.  1,  2,  3. 
Maclurea.    Emmons,  Geol.  Report,  pag.  276,  fig.  1. 

Sinistrorsal,  discoidal,  depressed-turbinate ;  breadth  more  than  twice  as  great  as  the 
height ;  spire  flat,  a  slightJy  depressed  line  at  the  sutures ;  whorls  about  six,  gradually 
increasing  from  the  apex,  ventricose,  flattened  above,  obtusely  angular  on  the  outer  edge ; 
surface  marked  by  fine  striae,  which,  upon  close  examination,  are  found  to  be  produced  by 
the  imbricating  edges  of  lamellae  ;  striae  undulating,  bending  backwards  from  the  suture, 
and  forwards  in  passing  over  the  edge  of  the  shell ;  aperture  obtusely  trigonal,  depressed 
above,  slightly  expanded  beyond  the  dimensions  of  the  whorl  just  behind  it ;  axis  hollow ; 
umbilicus  broad  and  deep,  extending  to  the  top  of  the  spire. 

Plate  V. 
Fig.  1.  The  upper  surface  partially  denuded  of  the  shell,  showing  the  stria  with  the  smooth  cast  beneath. 

This  is  a  perfect  representation  of  the  shell,  except  that  the  minute  terminal  volution  is 

not  shown. 
Fig.  1  a.  Side  view  of  a  cast  of  the  shell,  showing  the  depressed  turbinate  form  and  flat  spire. 
Fig.  1  b.  View  of  the  lower  surface,  somewhat  worn,  showing  the  large  umbilicus,  which  is  partially 

filled  with  stony  matter. 
Fig.  1  «.  A  vertical  section  of  the  shell,  near,  but  not  directly  through  the  centre  of  the  spire,  showing 

several  volutions  and  the  deep  umbilicus.  Such  sections  of  the  shell  are  not  unusual  in 

the  rock,  and  they  are  generally  vertical  to  the  lines  of  deposition. 
Fig.  1  d.  A  view  of  the  shell  worn  down  from  the  lower  side,  as  it  very  commonly  appears  upon,  the 

weathered  surfaces  of  the  rock  at  Chazy. 

Plate  V.  (bis). 
Fig.  1  a.  An  obliquely  vertical  section  of  the  fossil,  passing  nearly  through  the  centre  of  the  spire  above, 

but  more  on  one  side  below,  so  as  to  escape  the  umbilicus. 
Fig.  I  6.  A  vertical  section  of  the  outer  volution.  A  common  appearance  upon  the  weathered  surface  of 

the  rock  at  Chazy. 
Fig.  1  c  An  imusualiy  large  specimen  of  the  same  species;  the  surface  worn  so  as  to  obliterate  the  striaB, 

and  obscure  the  first  volutions. 

This  shell  is  exceedingly  abundant  in  the  limestone  at  Chazy  and  some  other  places. 
Sections  of  the  shell  in  every  possible  position  are  seen,  covering  the  weathered  surfaces 
and  forming  a  large  part  of  several  strata,  and  less  abundant  in  some  others.  In  the  black 
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marble  of  lie  la  Motte  and  other  localities  it  is  quite  abundant,  and  the  polished  slabs 
often  present  beautiful  sections  of  this  shell.  This  marble,  being  used  for  hearthstones, 
doorsteps,  doorsills,  etc.,  is  extensively  distributed  by  commerce,  and  meets  one  at  great 
distances  from  its  locality,  always  recognizable  by  this  fossil.  Indeed,  some  of  the  doorsills 
■of  the  Astor  House  in  New- York,  and  of  many  of  our  public  buildings,  present  good 
examples  of  the  fossil.*  Its  geographical  range  is  known  to  be  very  great,  extending  from 
Northeastern  New- York  to  Virginia,  and  even  into  Kentucky  and  Tennessee,  and  north- 
westerly nearly  to  Lake  Superior. 

Localities.  Chazy,  Clinton  county ;  Watertown,  Jefferson  county  ;  He  la  Motte  ;  Win- 
chester, Virginia  ;  St.  Joseph's  Island,  in  St.  Mary's  River.  {State  CoUectton ) 


47.     1.     SCALITES  ANGULATUS. 

Pl.  VI.  Figs.  1  a,  b. 
Sealita  angiUatta.    Conk  ad  in  MS.     Emmons,  Geol.  Report,  pag. '312,  fig.  1. 

Subfusiform,  ventricose  in  the  middle ;  spire  conical,  consisting  of  about  four  angulated 
volutions,  which,  when  entire,  form  about  half  the  length  of  the  shell ;  suture  canaliculated ; 
aperture  triangular,  straight  above,  and  terminating  apparently  in  a  short  canal  anteriorly; 
canal  directed  forward  ;  columella  plain  ;  outer  lip  extending  from  tlie  body  of  the  shell, 
nearly  rectangular  to  the  longitudinal  axis,  and  turning  at  an  abrupt  angle  forwards, 
slightly  depressed  at  the  angle  and  thickened  in  the  centre ;  upper  side  of  the  whorls 
marked  by  striae  directed  obliquely  backward,  and  which,  on  passing  over  the  angle,  are 
directed  somewhat  spirally  forwards. 

This  remarkable  shell  is  confined  to  a  small  extent  in  thickness,  but  is  not  rare  in  certain 
layers  at  Chazy.  Its  peculiar  form  at  once  distinguishes  it,  not  only  from  any  fossil  in  the 
lower  strata,  but  from  any  in  the  whole  range  of  the  palaeozoic  rocks  yet  known  to  me. 
The  lower  part  of  the  shell,  only,  bears  some  remote  analogy  with  Bttccinum  fusiforme 
(McRCHisoN,  Silurian  System,  pag.  642,  pi.  20,  fig.  19  )- 

Position  and  locality.  In  the  grey  lower  portion  of  the  limestone  at  Chazy,  Clinton  county. 

{State  Collection.) 

•  It  may  be  well  to  call  the  attention  of  the  geological  student  to  this  fact.  The  surface  of  the  stone  presents 
hundreds  of  specimens  worn  down  in  this  manner,  some  from  the  upper  and  some  from  the  under  side,  which,  if  no 
regard  be  had  to  the  circumstance,  may  be  considered  as  distinct  species,  the  one  a  sinistrorsal  and  the  other  a  dextral 
shell.  In  the  pretent  instance,  if  the  fossil  be  supposed  to  be  worn  down  from  above,  the  aperture  is  on  the  right  side, 
difTering  from  fig.  1  d.  Both  the  horizontal  and  vertical  sections  of  the  shell  show  conclusively  that  it  is  unilocular, 
though  it  has  been  erroneously  regarded  as  multilocular. 

From  the  wide  geographical  distribution  and  limited  geological  range  of  this  shell,  I  regard  it  as  of  great  importance 
in  the  identification  of  strata.  In  the  contorted  and  partially  altered  limestones  of  Eastern  New- York  and  Vermont, 
where  nearly  all  other  remains  are  obliterated,  I  have  found  the  various  sections  of  this  shell,  often  compressed  or 
distorted,  but  frequently  and  almost  always  sufficiently  clear  to  identify  the  mass. 
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Qekus   RAPHISTOMA. 

(Qreek,  po^,  a  seam  or  suture,  and  tfroiwt,  mouth ;  from  the  suture  or  seam-like  appearance  iiv  the  upper 

side  of  the  aperture.] 

Character,  Shell  depressed-turbinate ;  discoidal  spire,  with  three  to  five  volutions ;  suture 
close ;  umbilicus  moderately  large ;  aperture  subtrigonal ;  upper  side  of  the  volutions 
marked  by  a  kind  of  seam  or  suture,  produced  by  the  sudden  tendency  backwards  of  the 
■trie,  which  leaves  a  slight  notch  in  the  edge  of  the  aperture. 

This  genus  approaches  to  Ecomfhalus  in  some  of  its  characters,  while  it  possesses  others 
in  common  with  Pleurotomaria.  The  slight  notch  in  the  upper  edge  of  the  aperture, 
which  is  marked  in  the  progressive  growth  of  the  shell  by  a  simple  seam  or  bending  in  the 
striae,  is  somewhat  similar  to  the  notch  and  band  of  Pleurotomaria  ;  but  the  outer  angle  J^ 

of  the  volution  presents  no  band,  but  a  simple  bending  of  the  striae.  It  is  probable  also  that 
the  generic  characters  here  given  may  be  so  extended  as  to  include  the  Scalites  figured 
above,  as  I  have  some  evidence  of  the  existence  of  the  characteristic  markings  upon  that 
shell. 

The  species  now  described  have  heretofore  been  referred  to  Maclurea,  but  the  characters . 
are  diflerent  from  the  typical  species  of  that  genus. 

48.     1.     RAPHISTOMA  STRIATA. 

Pu  YI.  Figs.  2  a,  b. 

Maelwea  ttriatus.     Emmonb,  Geol.  Report,  1842,  pag.  312,  fig.  3. 

Maclurea  labialaf  (A  cast).     Ibid.  fig.  2. 

Euomphalui  qualteriatio?     GoLnruss,  1834;  and  1844,  Vol.  3,  pag.  81,  pi.  189,  fig.  3. 

Compare  Euomphaiu*  gvalteriatui.     Verneuil,  Palaeontology  of  Russia  and  the  Ural  Mountains,  1845,, 

pag.  333,  pi.  23,  fig.  1  a,  b. 
And  Euomphalui  pteudo-qvalteriatus.     Hisinger,  Lethxa  Suecica,  1837,  pag.  36,  pi.  11,  fig.  5. 
Not  Pleurotomaria  lenticularU.    Emmonb,  Geol.  Report,  1842,  pag.  393,  fig.  2. 

Depressed,  discoidal ;  breadth  twice  as  great  as  the  height ;  spire  nearly  flat,  slightly 
elevated  towards  the  apex  from  the  inner  side  of  the  last  volution  ;  volutions  about  four  or 
five,  somewhat  rapidly  diminishing  towards  the  apex,  ventricose  below;  outer  margin 
obtusely  angular ;  aperture  subtriangular,  nearly  straight  above  and  rounded  below ; 
umbilicus  moderately  large. 

The  specimen  figured  is  somewhat  imperfect ;  a  portion  of  the  surface  only  being  covered 
by  striae,  which  are  round  and  rather  coarse.  Though  apparently  not  identical  with  the 
figures  of  GoLDFUss  referred  to,  or  with  the  original  Helicites  qualteriatus  of  Schlotheim 
(KaclUrdgen,  PI.  xi.  fig.  3 ) ,  it  is  nevertheless  to  be  regarded  as  a  representative  species  ; 
and  being  found  in  the  Lower  Silurian  strata  {Strata  calcarea  antiquiora,  Hisinger)  of 
Europe,  it  becomes  interesting  to  inquire  whether  it  may  belong  to  some  representative 
mass  of  the  Chazy  limestone,  as  our  fossil  is  unknown  in  any  higher  position. 
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The  striae  on  the  side  of  the  shell,  near  the  mouth,  bend  backwards   more  than  is 
represented  in  the  figure. 

Fig.  2  a.  An  obliquely  lateral  view  of  the  specimen,  showing  the  spire,  with  the  striae  upon  the  surface 
-('  of  the  shell. 

Fig.  2  b.  View  of  the  spire  denuded  of  the  shell. 

•         Position  and  locality.  This  species  occurs  in  the  lower  fine-grained  limestone,  at  Chazy, 
•      Clinton  county,  where  it  is  associated  with  the  following  species,  but  never  with  the 
♦  preceding  one^  {State  Collection.) 


49.     2.     RAPHISTOMA  STAMINEA  (n.  sp.). 

Pi^  VI.  Figs.  4,  5,  5  a. 
Muelurea  labiata  7    Emwoits,  Geol.  Report,  1842,  as  above. 

Compare  with  the  last  described  species. 

Discoidal,  depressed  towards  the  margin,  with  the  central  portion  of  the  spire  rising 
somewhat  above  the  outer  volution  ;  volutions  about  four  or  five,  sharply  angulated  on  the 
outer  side,  nearly  flat  above  and  subventricose  beneath  ;  surface  marked  by  strong  elevated 
rounded  striae,  which,  bending  in  a  curve  backwards  from  the  suture,  are  interrupted  along 
the  centre  of  the  upper  part  of  the  whorl  by  a  concentric  elevated  line  (fig.  5),  passing  the 
sharp  angle  of  the  volution  ;  the  striae  bend  abruptly  forwards,  and,  curving  gently  around, 
pass  into  the  umbilicus  ;  cast  of  the  inner  volutions  rounded  above. 

Breadth  about  once  and  a  half  the  height. 

This  species  is  clearly  indicated  by  the  strong  concentric  line  or  imbrication  which 
interrupts  the  striae  upon  the  upper  surface  of  the  volutions.  I  have,  however,  seen  some- 
thing of  the  kind  obscurely  indicated  upon  the  last  described  species.  No  such  concentric 
line  or  interrupted  striae  (indicating  the  generic  character)  are  mentioned  or  indicated  in  the 
descriptions  and  figures  referred  to,  and  it  is  therefore  proper  to  regard  this  as  a  distinct 
apecies. 

The  specimen  fig.  4  differs  so  little  from  the  type  of  the  species,  that,  for  the  present,  it 
is  united  with  the  same.  Numerous  imperfect  specimens  have  been  found  in  this  rock, 
indicating  several  distinct  species  ;  but  I  have  not  yet  been  able  to  define  their  characters 
with  sufficient  precision  to  describe  them. 

Fig.  5.  View  of  the  spire,  the  inner  volutions  partially  denuded  of  the  shell. 

Fig.  5  a.  A  lateral  view,  showing  the  aperture,  which  is  distorted  by  crushing  from  above.  The  denuded 

spire  is  shown  to  rise  considerably  above  the  outer  volution.  The  striae  upon  the  side  do 

not  bend  forward  as  much  as  in  the  original 

Position  and  locality.  In  the  lower  granular  portion  of  the  limestone,  at  Chazy  village, 
Clinton  county.  . 
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60.    3.     RAPHISTOMA  PLANISTRIA  (n.  sp.). 

Vh.  VI.  Figs.  3  a,  b. 

Turbinate  ;  length  and  breadth  nearly  equal ;  spire  depressed  ;  apex  a  little  elevated  ; 
volutions  about  four,  angular ;  outer  one  quite  flat  or  a  little  concave  above,  scarcely 
ventricose  below  ;  surface  marked  by  flat  broad  apparently  imbricating  striae,  which  are 
bent  backwards,  and  interrupted  along  a  line  near  the  middle  of  the  upper  part  of  the 
whorls  ;  aperture  narrow,  trigonal ;  umbilicus  sfiiall. 

This  shell  diflers  from  the  last,  in  the  greater  proportional  height,  the  narrow  trigonal 
aperture  and  small  umbilicus,  as  well  as  in  the  flat  plain  striae. 

In  general  appearance,  this  species  diflers  little  from  a  small  Trochus  in  the  Trenton 
limestone,  and,  on  hasty  examination,  might  be  mistaken"  by  unpractised  observers.  The 
spire  in  this  shell,  however,  is  more  nearly  flat,  and  the  shell  more  extended  below  j  the 
aperture  also  is  longitudinal,  while  in  that  shell  it  is  transverse. 

Fig.  3  a.  View  of  the  spire ;  the  slrite  flat  and  broad.  The  figure  does  not  show  the  interruption. 
Fig.  3  b.  View  from  beneath,  showing  the  umbilicus.  The  height  of  the  shell  is  not  shown  here.* 

Position  and  locality.  In  the  fine-grained  subcrystalline  and  oolitic  limestone,  at  Chazy 
village,  Clinton  county.  (^state  ColleetUm.) 

51.    4.    RAPHISTOMA  PLANISTRIA,  var.  PARVA. 

Pl  VI.  Figs.  3  c,  d,  e. 

Depressed-turbinate  ;  spire  elevated  in  the  centre  ;  volutions  about  five,  outer  one  sharply 
angular  ;  surface  marked  by  fine  scarcely  distinct  striae,  which  bend  backwards  above  and 
forwards  below  the  angle  of  the  volution  ;  aperture  longitudinal,  narrow,  trigonal. 

Length  and  height  about  equal. 

I  have  seen  but  two  perfect  specimens  of  this  minute  shell,  though  it  is  quite  abundant 
at  Chazy,  upon  the  worn  surfaces  of  strata,  often  presenting  vertical  and  horizontal  sections. 
From  the  great  numbers  of  specimens  of  this  size,  and  from  the  perfection  of  one  or  two 
separate  specimens,  I  am,  for  the  present,  inclined  to  separate  it  from  the  last,  which  it 
resembles  in  form,  but  wants  the  distinct  imbricating  striae. 

Fig.  3  e.  View  of  the  spire.        Fig.  3  d.  Lateral  view.        Fig.  3  «.  View  of  the  aperture. 

Position  and  locality.  In  the  grey  fine-grained  subcrystalline  limestone,  at  Chazy  village, 
Clinton  county.  State  Collection. 

*  Fig.  1  of  this  illustration  shows  the  top  of  the  spire,  with  the  interrupted  striae 

along  the  middle  of  the  upper  side  of  the  volution,  which  is  omitted  in  the  plate. 

_  "^^  Fig.  2  shows  the  height  of  the  shell. 

«  1 
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52.  2.  PLEUROTOMARIA  BIANGULATA. 

Pl.  VI.  Fig.  6. 

Subdepressed-spiral ;  length  and  breadth  about  equal ;  volutions  few,  ventricose,  bi- 
angulated  above  and  somewhat  rounded  below ;  suture  canaliculated ;  aperture  somewhat 
quadrangular  ;  cast  smooth,  rounded.  9 

The  specimen  is  imperfect,  but  presents  very  clearly  the  above  characters  :  it  is  the  only 
one  of  the  species  seen  in  this  rock. 

Position  and  locality.  Chazy,  Clinton  county,  in  the  lower  grey  limestone. 

{State  Collection.) 

53.  3.     FLEVROTOM ARIA  {Species  undetermiTied). 

Pl.  VI.  Fig.  8. 

One  or  two  fragments  of  the  under  side  of  a  species,  apparently  referable  to  this  genus, 
have  been  seen,  but  nothing  from  which  a  description  can  be  satisfactorily  made  out.  The 
surface  is  strongly  striated. 

Position  and  locality.  In  the  fine-grained  grey  limestone  of  Chazy,  Clinton  county. 

(State  Collection.) 

54.  4.     PLEUROTOMARIA  ANTIQU ATA  (n.«p.). 

Pl.  VII.  Fig.  1. 

Trochiform,  subconical ;  volutions  about  three  or  four,  depressed  laterally. 

The  specimen  is  a  cast,  two  and  a  half  inches  in  diameter,  and  nearly  two  inches  high ; 
the  last  volutions  wanting.  The  surface  markings  are  entirely  wanting,  and  no  portion  of 
the  shell  remains  to  indicate  its  external  characters.  Since  this  is  the  only  large  species 
observed  in  this  rock,  it  will  readily  be  recognized. 

Position  and  locality.  In  the  dark-colored  limestone,  associated  with  Maclurea  magna. 
Chazy,  Clinton  .county, 

55.    1.    CAPULUS  AURIFORMIS. 

Pu  VI.  Figs.  6  a,  b. 
Depressed-spiral ;  apex  scarcely  elevated  ;  whorls  about  three,  the  last  one  embracing 
nearly  the  whole  shell,  flattened-ventricose,  marked  by  a  few  undulations ;  no  striae  visible ; 
aperture  large,  semilunar  ;  shell  thick. 

A  single  specimen  only  of  this  shell  has  been  observed  :  it  is  much  depressed,  with  a 
large  aperture ;  the  outer  whorl  rapidly  attenuating  to  the  apex.  The  shell  is  evidently 
waterworn  ;  and  any  striae,  if  they  existed,  are  obliterated. 

Position  and  locality.  Galway,  Saratoga  county,  in  the  Chazy  limestone. 

(State  Collection.) 
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66.     1.     MURCHISONIA  ABBREVIATA. 
Pu  VI.  Fig.  7. 

Terete-conical ;  length  about  twice  the  breadth ;  whorls  few,  appressed,  angulated ; 
marked  by  advancing  and  rcti^^ting  striee. 

A  single  specimen  of  this  shell  was  found  at  Chazy,  but  it  was  unfortunately  lost  after 
the  drawing  was  made.  It  seems  appropriately  referred  to  the  Genus  Mukchisonia,  which 
includes  the  elongated  Pleurotomaria-like  shells,  of  which  there  are  several  species  in  the 
lower  strata. 

Position  and  locality.  In  the  lower  fine-grained  limestone.  Chazy,  Clinton  county. 

Genus   BUG  AN  I  A. 
[Greek,  /3w(ov»i,  a  trumpet;  from  the  form  of  the  shelL] 

Character.  Convolute  ;  spire  equally  concave  on  either  side  ;  volutions  in  the  same  plan^, 
all  visible,  outer  one  ventricose,  inner  ones  usually  angulated  on  the  edge,  concave  on  the 
ventral  side ;  aperture  rounded-oval,  somewhat  compressed  on  the  inner  side  by  contact 
with  the  next  volution,  laterally  and  dorsally  abruptly  expanded. 

This  genus  is  proposed  to  include  several  species  of  shells  of  a  peculiar  form,  usually 
referred  to  Bellerophon,  but  from  which  they  difier  in  having  all  the  volutions  visible, 
and  gradually  increasing  in  size.  The  Bellerophon  cornuarietes  of  Sowerbv  ( Min.  Conch. 
Tab.  469,  fig.  2  ),  will  fall  under  this  genus.  At  least  six  species  are  already  known  to  me, 
and  these  are  confined  to  the  lower  term  of  the  system,  none  as  yet  having  been  observed 
in  the  higher  strata,  though  the  one  quoted  above  from  Soweeby  is  said  to  occur  in  the 
Mountain  limestone. 

This  genus  differs  from  Porcellia,  in  being  symmetrical,  the  volutions  in  the  same  axi^ 
being  equally  expanded  on  either  side,  both  sides  presenting  the  same  aspect,  and  the 
aperture  corresponding  to  the  axis  of  the  shell. 

37.    1.    BUCANIA  SULCATINA. 

Pu  VI.  Figs.  10.  10  a. 
BeUerophon  nUcatinui.    Eiuioifg,  Geol.  Report,  pag.  312,  fig.  4. 

Convolute ;  depth  and  width  nearly  equal,  length  a  little  greater ;  whorls  closely 
appressed  against  each  other,  and  angulated  on  the  sides  ;  surface  marked  by  longitudinal 
ridges,  which  are  interrupted  by  obliquely  transverse  lines,  the  latter  making  a  retral  angle 
on  the  depressed  dorsal  line.  These  ridges  are  often  subdivided  into  two  or  more  undulating 
lines,  and  which,  from  being  interrupted  by  the  transverse  lines,  give  the  shell  a  beautiful 
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ornamented  appearance  as  represented  in  fig.  10.  The  aperture  is  transversely  oval,  or 
somewhat  rounded,  and  compressed  upon  the  ventral  side.  The  shell  is  readily  distinguished 
by  its  beautifully  ornamented  surface,  absence  of  dorsal  carina,  and  the  acutely  angular 
edges  of  the  inner  whorls. 

Fig.  10.  Dorsal  view,  looking  into  the  aperture,  which  is  filled  with  stony  matter,  so  that  the  form  can 
not  well  be  shown.  The  shell  is  denuded  from  a  large  portion  of  the  last  volution,  but  is 
well  preserved  on  the  part  exhibited  in  the  figure 

Fig.  10  a.  Lateral  view  of  the  fossil  denuded  of  the  shell ;  the  cast  smooth. 

Position  and  locality.  This  species  occurs  in  the  lower  fine-grained  limestone  of  Chazy, 
and  I  have  seen  fragments  with  similar  markings  from  other  localities.  Chazy,  Clinton 
county.  {State  Collection.) 

58.    2.     BUCANIA  ROTUNDATA. 

Pj..  VI.  Figs.  11  a,  fr,  c. 

Convolute,  suborbicular  or  spheroidal ;  outer  whorl  ventricose,  angular,  expanding 
towards  the  aperture  ;  inner  ones  appressed,  angular  at  the  sides ;  surface  marked  by 
transverse  striae  or  lines  of  growth ;  aperture  suboval,  compressed  on  the  ventral  side  by 
the  contiguous  whorl. 

This  shell  is  more  rotund  than  the  last ;  the  inner  volutions  are  less  angular,  and  the 
external  surface  is  marked  only  by  faint  transverse  striae  or  lines  of  growth,  with  a  few 
stronger  wavelike  lines.  There  is  no  indication  of  a  carina,  or  of  a  depressed  line  along  the 
back  of  the  shell.  The  whorls  are  not  involute,  but  closely  pressed  against  each  other ;  the 
dorsal  side  of  the  inner  is  pressed  to  the  ventral  side  of  the  outer,  forming  a  broad  groove 
or  depression. 

Fig.  11  a.  Dorsal  view,  looking  into  the  aperture,  which  is  partially  filled  with  stony  matter,  and  broken 
at  the  sides.  In  this  view,  it  presents  the  aspect  of  a  Bellerophon. 

Fig.  1 1  b.  Side  view  ;  the  volutions  not  all  visible,  from  the  umbilicus  being  filled  with  stony  matter. 

Fig.  lie.  Longitudinal  section,  showing  the  form  and  relation  of  the  volutions  to  each  other  :  the  dotted 
line  is  the  margin  of  the  outer  volution  near  the  aperture. 

Several  individuals  of  this  species  have  been  seen  in  the  Chazy  limestone  ;  and,  so  far 
as  known,  it  is  confined  to  this  rock. 

Position  and  locality.  In  the  fine-grained  and  partially  oolitic  limestone  of  Chazy, 
Clinton  county. 

[  PALiEONTOLOOT.]  6 


34  PALiONTOLOOY   OF   NEW-YORK. 

ORTHOCERATA  OF  THE  CHAZY  LIMESTONE. 

Plate  VIL         * 

Fragments  of  several  species  of  Orthocerata  have  been  observed  in  the  Chazy  limestone, 
though  but  few  of  them  are  sufficiently  perfect  to  be  identified  from  description.  In  general 
aspect,  some  of  these  appear  to  be  identical  with  those  of  the  Black-river  limestone  ;  but 
there  are  others  apparently  peculiar  to  the  Chazy  limestone. 

59.    3.     ORTHOCERAS  RECTIANNULATUM  (n.  sp.). 

Pu  VII.  Figs.  2,  2  o. 

Cylindrical ;  surface  annulated  by  obtusely  angular  ridges,  with  broad  curving  depressions 
between ;  annulations  distant  a  little  more  than  one -third  the  diameter  of  the  fossil ; 
siphuncle  small,  distinct,  excentric ;  septa  moderately  convex. 

The  septa  are  only  visible  on  the  extremity  of  the  specimen,  and  being  almost  denuded 
of  the  shell,  the  character  of  the  surface  is  unknown. 

Fig.  2.  A  portioa  of  the  fossil,  nearly  two  inches  long,  exhibiting  eight  annulations. 
Fig.  2  a.  Transverse  section,  showing  the  position  of  the  siphon. 

Position  and  locality.  In  the  grey  crystalline  central  portions  of  the  limestone  at  Chazy, 
Clinton  county.  estate  ColUetion.) 


60.    4.    ORTHOCERAS  SUBARCUATUM  (n.fp.). 

Pu  VII.  Fig.  3. 

Cylindrical,  gradually  tapering,  slightly  arcuated,  marked  by  angular  ridges  which  are 
equidistant  and  alternating  with  the  sepia ;  surface  of  shell  smooth  1 ;  septa  distant  from 
\  Xo  \  the  diameter ;  siphuncle  not  visible. 

This  fossil  resembles  the  last,  but  tapers  more  rapidly,  and  the  annulations  are  more 
acute.  Another  difference  also  is  the  slightly  arcuate  figure  of  the  latter,  which,  if  it  be 
found  constant,  may  characterize  the  species. 

Position  and  locality.  In  the  central  dark-colored  limestone,  associated  with  Maelurea 
magna,  at  Chazy,  Clinton  county.  (*'«'<  Collection.) 
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61.     5.     ORTHOCERAS  TENUISEPTUM. 

Pl.  VI.  Fig.  6. 

Cylindrical,  gradually  tapering,  straight ;  surface  smooth  ;  section  cylindrical ;  septa 
Tcry  thin,  gently  arched,  approximate,  about  j\  the  diameter ;  siphuncle  small  1 

Only  fragments  of  this  shell  have  been  found  in  this  limestone,  and  therefore  all  its 
characters  cannot  be  ascertained.  It  corresponds  in  many  respects  with  0.  primigenium  of 
Vanuxem  (PI.  iii.  fig.  11);  but  the  specimens  of  that  fossil  attain  only  a  small  size,  while 
this  one  is  very  large.  Another  difference  will  be  observed  in  the  concavity  of  the  septa, 
which  are  less  arched  in  the  specimen  under  consideration. 

Position  and  locality.  Chazy,  Clinton  county,  in  the  dark  limestone,  associated  with 
Maclurea  magna.  The  specimens  appear  on  the  surface  of  the  strata,  and  are  all  more  or 
less  weathered.  instate  Collection.) 

62.    6.     ORTHOCERAS  BILINEATUM. 

Pi-  VII.  Figs.  4,  4  a. 

For  description,  see  Orthocerata  of  Trenton  limestone. 

An  examination  of  this  specimen,  since  the  plate  was  engraved,  convinces  me  that  it  is 
identical  with  0.  hilineatum  of  the  Trenton  limestone.  The  specimen  was  given  me  by 
Dr.  Emmons,  as  coming  from  the  Calciferous  sandstone,  at  a  locality  two  miles  east  of  the 
city  of  Albany.  An  examination  of  the  spot  has  convinced  me  that  the  rock  in  question  is 
the  Trenton  limestone,  thrust  up  through  the  Hudson-river  slates.  The  association  of  fossils, 
as  well  as  all  other  circumstances,  prohibit  its  reference  to  the  Calciferous  sandrock. 


63.    7.    ORTHOCERAS  MONILIFORME. 

Pu  VII.  Fig.  5.      ^ 

Elongated,  cylindrical,  gradually  tapering ;  surface  smooth,  or  with  only  fine  striae ; 
septa  very  slightly  arched,  distant  about  \  the  diameter  ;  siphuncle  moniliform,  contracted 
at  the  point  of  contact  with  the  septa. 

The  siphuncle  is  but  little  expanded  between  the  septa,  which  latter,  being  distant,  give 
an  elongated  moniliform  appearance.  The  apparent  contraction  towards  the  base  is  owing 
to  the  wearing,  in  an  oblique  direction,  of  the  surface  of  the  stone  in  which  it  is  imbedded. 

In  describing  many  of  this  family  of  fossils  in  the  older  rocks,  it  will  be  necessary  to  rely 
upon  the  internal  arrangement  of  the  parts,  as  these. are  often  presented  in  natural  sections, 
while  the  external  surface  is  obscure  or  inaccessible. 

Position  and  locality.  Chazy,  Clinton  county,  in  limestone,  with  Maclurea  magna. 
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Scarcely  one  of  the  fossils  here  described  is  known  to  ascend  into  any  of  the  subsequent 
depositions.  Of  the  peculiar  forms  presented,  and  which  began  and  terminated  their 
existence  with  this  mass,  we  may  mention  the  Maclurea,  Scalites  and  Raphistoma, 
of  which  generic  analogues  are  scarcely  known  in  a  higher  position.  We  may  cite  also 
two  species  of  Bocania,  which  are  remarkable  and  well-characterized  shells,  neither  of 
which  appear  in  a  higher  position.  There  are  at  least  two  species  of  Orthoceras  unknown 
elsewhere,  besides  a  considerable  number  of  less  prominent  species  figured  on  Plates  IV. 
and  IV.  (bis). 

We  therefore  feel  warranted  in  uniting  the  several  strata,  as  seen  at  Chazy,  Galway, 
lie  la  Motte  and  other  places,  as  a  group,  marked  by  a  peculiar  assemblage  of  fossils,  and 
as  much  entitled  to  this  consideration  as  any  other.  In  the  Mohawk  valley,  as  before  shown, 
we  do  not  find  a  full  development  of  these  strata  ;  the  Calciferous  sandstone  is  often  suc- 
ceeded directly  by  the  Birdseye  limestone,  or  there  are  a  few  calcareous  layers  between 
them.  In  some  localities  along  this  valley,  these  interposed  calcareous  layers  assume  a  more 
definite  character,  approaching  to  the  oolitic  portions  of  the  Chazy  limestone.  In  such 
localities  they  contain  fossils,  one  or  two  of  which  are  apparently  identical  with  those  of  the 
Chazy  limestone  at  Chazy,  and  others  which  have  not  been  observed  at  the  latter  locality. 
The  small  fossil  shells,  Ophileta,  figured  on  Plate  III.,  hold  this  position,  and  may  probably 
be  referred  to  the  period  of  the  Chazy  limestone,  though,  in  the  locality  where  they  occur, 
it  is  impossible  to  separate  the  layers  containing  them  from  the  Calciferous  sandstone. 

The  thinning  out  of  the  materials  constituting  this  rock  or  group  of  strata,  in  the  Mohawk 
valley,  leaves  the  Calciferous  sandstone  and  the  succeeding  Birdseye  limestone  in  contact ; 
bringing  into  direct  succession,  in  numerous  places,  the  fossils  figured  on  Plates  I.  and  III. 
with  those  of  Plates  VIII.  and  IX.,  those  of  the  intermediate  plates  rarely  or  never  appearing 
along  the  Mohawk  valley.  These  remarks  will  enable  the  student  to  understand  the  absence 
of  many  peculiar  fossils  from  a  large  extent  of  country  in  Central  and  Southern  New- York, 
as  well  as  in  localities  farther  southwest. 
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BIRDSEYE  LIMESTONE. 

FOSSIL  PLANTS?  OF  THE  BIRDSEYE  LIMESTONE. 
Plates  VIH.  &  IX. 

The  Birdseye  limestone  is  well  developed  along  the  valley  of  the  Mohawk  river ;  and 
in  many  places,  owing  to  the  absence  of  the  Chazy  limestone  just  mentioned,  it  succeeds 
directly  to  the  Calciferous  sandstone.  It  is  distinguished  by  its  thick  layers,  evenly  bedded 
structure,  and  well  marked  vertical  joints,  which  give  the  rock,  when  quarried,  the  ap- 
pearance of  a  wall.  It  is  usually  of  a  bluish  grey  or  light  dove  color,  weathering  to  a  light 
ashen  grey  :  in  its  western  extension  it  loses  its  bluish  shade,  becoming  lighter  in  color. 
The  rock  is  fine-grained  or  compact,  breaking  with  a  conchoidal  fracture,  the  surface 
presenting  numerous  crystalline  points  or  spots. 

The  organic  remains  of  this  rock  are  not  numerous  in  species  ;  but  their  existence,  though 
often  very  obscure,  has  given  it  a  lithological  character,  by  which  it  is  known  over  a  wide 
extent  of  country,  and  from  which  its  name  has  been  derived.  The  peculiar  forms  described 
in  the  succeeding  pages  ( Plates  VIII.  &  IX.)  enter  largely  into  the  rock,  and  in  many 
places  constitute  no  small  portion  of  the  whole  mass.  They  are  frequently  partially 
obliterated  by  crystallization ;  but  in  far  the  greater  number  of  instances,  a  weathered 
surface  exhibits  them  in  greater  or  less  perfection  ;  and  although  the  species  are  so  few, 
there  is  no  rock  better  characterized  than  this  one  by  its  palaeozoic  features.  The  form  and 
mode  of  growth  are  such  as  to  distinguish  these  fossils  from  all  preceding  or  succeeding 
forms ;  and  though  «t  single  stem  may  resemble  other  marine  vegetation,  yet,  when  taken 
in  combination,  they  present  features  totally  distinct  and  unique.  In  the  most  prominent 
species,  the  stems  are  vertical  to  the  strata ;  and  they  are,  as  it  were,  tied  together  at 
intervals  throughout  their  whole  extent,  by  diverging  branches  which  unite  with  the 
contiguous  stems  on  all  sides.  In  this  respect,  they  present  a  feature  unknown  in  either 
the  corals  or  marine  plants  of  the  Fucus  family.  Their  internal  structure  also  presents  some 
similar  anomalies  ;  for  while  we  find  in  some  parts  a  structure  like  the  cellular  tissue  of 
ordinary  plants,  we  find,  in  others,  cells  or  tubes  bearing  some  analogy  to  the  zoophytes. 
The  substance  also  appears  to  have  been  partially  calcareous  or  corticiferous,  at  least  the 
external  coat.  In  order,  therefore,  to  give  some  expression  to  this  apparent  combination  of 
structure,  if  such  it  prove  to  be,  I  have  proposed  a  distinct  generic  name,  to  include  at  least 
two  well-marked  species. 
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Genus    PHYTOPSIS. 

(Greek,  ^vrov,  a  plant,  and  o^/is,  resemblance.] 

Stems  cylindrical  or  subcylindrical,  straight  or  flexuous,  erect  or  procumbent,  branched ; 
branches  diverging  and  anastomosing  ;  structure  cellular,  consisting  of  thin  laminae  with 
transverse  divisions ;  other  portions  presenting  a  reticulated  structure. 

64.     1.     PHYTOPSIS  TUBULOSUM  (n.*p.). 

Pi-  VIU.  Figs.  1,  a,  b,  e,  d,  t. 
FueoidtM  demit$ut.     Emmons,  G«o1.  Report,  pp.  109,  110,  383  ft  384.* 

Stems  subcylindrical,  sometimes  obtusely  angular  or  compressed,  branched ;  branches 
inosculating  obliquely,  or  in  an  ascending  direction  ;  external  covering  thin,  calcareous'?; 
centre  usually  filled  with  softer  materials,  or  crystallized. 

This  very  remarkable  fossil  forms  one  of  the  most  prominent  features  of  the  Birdseye 
limestone  along  the  Mohawk  valley.  In  vertical  sections  of  the  strata,  it  presents  the 
appearance  represented  in  figs.  1  and  1  a.  Where  the  rock  is  not  too  crystalline,  the  internal 
substance  of  the  fossil  is  argillaceous,  and  presents  a  contrast  in  color  to  the  surrounding 
rock.  The  general  direction  of  the  stems  is  vertical ;  but  the  anastomosing  branches  diverge 
at  all  angles,  uniting  with  the  contiguous  stems,  thus  forming  a  connection  throughout  the 
mass  for  many  feet  in  extent. 

Sometimes  these  tubes  are  filled  with  crystalline  calcareous  matter,  and  the  surface  of 
the  rock  presents  numerous  crystalline  points  or  round  spots,  and,  in  a  vertical  section, 
lines  of  this  crystalline  matter,  the  structure  of  the  fossil  having  been  obliterated.  This  is 
true  in  many  parts  of  the  Mohawk  valley,  and  in  the  Black  river  valley,  where  tl\e  other 
species  prevails.  In  Kentucky  and  Tennessee,  this  rock  is  marked  by  numerous  crystalline 
points  and  lines  indicating  the  existence  of  this  fossil,  but  I  have  never  been  able  to  detect 
its  structure  in  any  specimens  from  these  places.  The  species  is  known  to  us  in  its  greatest 
perfection  along  the  Mohawk  valley. 

The  figures  on  Plate  VIII.  present  the  usual  aspect  under  which  this  fossil  appears. 

•  This  fossil  has  usually  been  referred  to  the  Fueoidtt  demiitus  of  Conrad  ;  but  I  regard  it  as  by  no  means  certain 
that  Mr.  C.  intended  to  apply  this  name  to  the  fossil  under  consideration.  In  his  report  of  1838,  he  enumerated  no 
leas  than  six  new  species  of  Fucoides  in  the  lower  strata,  and  it  is  therefore  safer  to  describe  under  a  new  name,  than 
risk  confounding  with  other  species. 

Dr.  Emmons  has  given  illustrations  of  this  fossil  in  his  Report  above  quoted.  Those  on  page  109  correspond  with  a 
Tery  common  appearance  of  this  fossil  and  the  succeeding  species  (PI.  ix.).  I  have  not  been  able  to  discover  specimens 
showing  the  anastomosing  of  the  connecting  branches,  as  represented  on  page  1 10  of  that  report.  The  specimen  figured 
on  page  3S4,  fig.  3  (Emmons,  GeoL  Report ),  showing  the  structure  of  a  coralline,  doubtless  arises  from  a  FavotUe* 
or  Chtttela,  which  has  fixed  its  residence  upon  one  of  these  stems  ;  for  it  is  unlike  any  structure  I  have  been  able  to 
detect,  in  the  examination  of  several  hundred  specimens  of  the  fossil  in  all  stages  of  decay  and  exposure. 
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Fig.  1.  A  fragment  of  rock,  showing  several  stems  of  this  fossil  with  their  anastomosing  branches. 

Fig.  1  a.  A  similar  vertical  section  where  the  stems  have  been  divided,  showing  that  they  were  origin- 
ally hollow. 

Fig.  I  b.  A  bulb  of  stony  matter,  embraced  by  the  stems  or  rootlets  of  this  fossil.  The  stems  apparently 
proceed  from  such  a  bulb  or  root,  as  the  radicles  converge  below,  and  diverge  above,  as 
represented  in  the  figure. 

Fig.  1  c.  A  horizontal  section,  presenting  the  ends  of  several  stems,  most  of  which  are  less  than  the 
ordinary  size.  The  rock  is  discolored  for  some  distance  around  these  stems,  as  if  deprived  of 
its  coloring  matter  by  the  carbonaceous  character  of  the  fossil. 

Fig.  \  d.  A  horizontal  section  of  stems  larger  than  the  usual  size.  These  stems  are  cellular,  with  apparent 
longitudinal  dissepiments  in  two  of  the  four  presented  in  the  figure. 

Fig.  1  e.  A  horizontal  or  transverse  section  of  the  stems,  showing  a  concretionary  arrangement  of  the 
calcareous  matter  around  them,  which,  on  weathering,  presents  the  appearance  here  re- 
presented. This  concretionary  arrangement  evidently  took  place  during  the  deposition  of  the 
calcareous  matter  and  the  growth  of  the  plant,  and  appears  to  have  constantly  formed  a  little 
eminence  around  the  stem  during  the  progress  of  the  deposition. 

Position  and  locality.  Throughout  the  Birdseye  limestone,  in  various  localities  along  the 
Mohawk  valley  ;  near  Amsterdam  ;  Fort-Plain  ;  St.  Johnsville  ;  Canajoharie,  &c. 

{State  Collection.) 

65.    2.    PHYTOPSIS  CELLULOSUM  (n.  *p.). 

Pl.  IX.  Figs.  1,  1  a,  ft,  c,  d. 

Stems  subcylindrical  or  compressed,  diverging  from  a  centre  or  root,  procumbent  or 
ascending,  branching  ;  branches  irregularly  anastomosing,  forming  a  close  strong  network; 
crust  or  covering  thin  ;  substance  cellular ;  cells  oblong,  quadrangular  or  stellate. 

The  difference  in  the  structure  presented  in  these  figures,  appears  to  be  due,  in  a  great 
measure,  to  the  direction  of  the  section.  A  longitudinal  section  of  a  stem  presents  a  simple 
fibrous  structure,  with  more  or  less  distant  interlacing  transverse  fibres,  forming  oblong  or 
quadrangular  cells,  as  in  part  of  1  a,  \h  and  1  c.  In  oblique  sections  of  the  stem,  square 
or  rhombohedral  cells  are  presented,  as  in  part  of  1  a  ;  while  in  others,  these  cells  present 
a  cruciform  or  stellate  appearance,  as  in  1  d.  Almost  innumerable  varieties  of  structure  are 
presented  by  the  surfaces  of  weathered  specimens,  where  sections  of  stems  in  every  possible 
direction,  as  well  as  in  all  stages  of  preservation,  are  prtesented.  The  form  of  mineralization, 
varying  from  calcareous  through  all  stages  to  perfectly  siliceous,  produces  also  some  variety 
of  appearance  in  the  fossil.  The  base  of  an  individual,  as  fig.  1,  is  rarely  seen,  and  only 
where  the  matter  of  the  rock  is  argillaceous.  The  portion  represented  is  a  small  part  only 
of  an  individual ;  for  the  branching  and  diverging  stems  extend  at  least  several  feet,  and 
we  know  not  how  much  farther. 

While  the  first  species  appears  to  be  the  prevailing  form  in  the  Mohawk  valley  and  some 
other  parts  of  the  State,  the  latter  species  prevails  almost  exclusively  in  the  valley  of  the 
Black  river  and  in  Canada.  The  two  are  usually  confounded,  but  their  mode  of  growth  and 
their  internal  structure  are  suflicient  to  distinguish  them.  When  crystallized,  however,  and 
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the  rock  is  compact,  we  have  no  certain  means  of  determining  them.  The  latter  species  is 
crystallized  more  frequently  than  the  former,  the  stem  of  which  is  tubular  and  usually  filled 
with  argillaceous  matter. 

Fig.  1.  Base  or  root  of  one  of  these  fossils,  with  its  diverijing  and  slightly  ascending  branches.  The 

surface,  not  being  worn,  presents  no  marks  of  structure. 
Fig.  1  a.  A  part  of  the  specimen  presents  the  longitudinal  fibres,  with  very  distant  transverse  fibres. 
Fig.  1  b.  A  longitudinal  section,  passing  nearly  through  the  centre  of  the  stem,  showing  the  longitudinal 

and  transverse  fibres. 
Fig.  1  e.  Portion  of  two  stems  with  the  cuticle  removed,  showing  the  structure. 
Fig.  1  d.  Oblique  sections  near  the  termination  of  branches  (the  fructiferous  portions?),  presenting 

stellate  or  cruciform  cells. 
Fig.  1  a  (in  part),  presents  quadrangular  cells,  arranged  diagonally  to  the  direction  of  the  stems.  These 

forms  may  arise  from  weathering,  or  solution  of  cellular  partitions  in  forms  like  1  d. 

Position  and  locality.  In  the  Birdseye  limestone  at  Watertown  and  other  places  on  the 
Black  river,  and  in  the  Champlain  valley.  Specimens  like  figs.  1  a  and  1  b  are  not  un- 
conmion  in  some  parts  of  the  same  rock  in  the  Mohawk  valley.  (State  Collection.) 

FOSSIL  SHELLS  OF  THE  BIRDSEYE  LIMESTONE. 

Plate  X. 

In  some  localities  of  the  Birdseye  limestone,  where  the  rock  is  of  a  nature  to  admit  of 
their  development,  shells  are  very  numerous,  but  it  rarely  happens  that  they  are  sufiiciently 
distinct  to  admit  of  precise  description.  Several  species  appear  to  be  identical  with  those 
of  the  Trenton  limestone  ;  but  there  are  others,  which,  so  far  as  we  know  at  present,  are 
confined  to  this  rock  alone. 

I  have  presented  the  following  forms,  as  indicating  those  which  have  more  frequently 
feJIen  under  my  own  observation,  though  I  doubt  not  that  a  more  numerous  collection 
could  be  made  by  farther  investigations.  The  rock  usually  adheres  so  closely  to  the  shell, 
that  the  latter  separates  with  it,  and  thus  the  external  sculpture  is  obliterated.  We  are 
compelled,  therefore,  to  depend  mainly  on  the  foi;ra  of  the  shells  in  distinguishing  species. 
Their  position  is  almost  entirely  confined  to  the  higher  portions  of  the  rock,  which  is 
irregularly  stratified,  and  much  intermingled  with  shaly  matter  and  fragments  of  the 
Phytopsis. 

66.     1.    MODIOLA?  OBTUSA  (».  sp.). 
Pi..  X.  Fig.  1. 
Single  valve  oblong,  suboval,  gradually  narrowing  towards  the  beak,  convex ;  anterior 
extremity  very  obtuse.  Some  faint  lines  of  growth,  or  striae,  are  perceptible. 

The  specimen  is  a  cast,  nearly  smooth,  narrowing  gradually  towards  the  beak,  and 
slightly  contracted  before  reaching  the  anterior  extremity. 

Position  and  locality.  In  the  upper  part  of  the  rock  at  Watertown,  Jefferson  county, 
associated  with  Phytopsis.  (State  Collection.) 
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67.  2.     MURCHISONIA?  ANGUSTATA  (n.  ^.). 

Pl.  X.  Figs.  2  a,  b. 

Subulate,  elongated,  narrow  ;  spire  long,  sharp  ;  volutions  about  nine  or  ten,  rounded  ; 
suture  simple  ;  aperture  nearly  circular  ;  surface  1     Length  J  to  f  of  an  inch. 

The  form  of  this  shell  is  well  preserved  in  several  specimens,  but  the  surface  is  too  much 
eroded  to  define  its  markings.  There  is,  in  some  specimens,  obscure  evidence  of  a  carination 
on  the  outside  of  a  few  of  the  lower  whorls. 

Position  and  locality.  In  the  higher  part  of  the  Birdseye  limestone,  associated  with 
Phytopsis  cellvlosum. 

68.  3.     MURCHISONIA  VENTRICOSA  (n.  *p.). 

Pl.  X.  Fig.  3. 

Conical,  abruptly  tapering  ;  breadth  about  half  the  length  ;  volutions  about  five,  ventri- 
cose,  subangulated  above,  rapidly  enlarging  towards  the  aperture  ;  surface  covered  with 
longitudinal  arched  threadlike  striae,  which,  tending  backwards  from  the  suture,  bend 
forward  after  passing  over  the  angle  of  the  whorl. 

In  the  specimen  under  examination,  the  striae  are  only  partially  visible,  except  on  the 
upper  part  of  the  volutions  :  they  are  precisely  like  those  on  the  species  of  Loxonema  known 
to  me  ;  but  the  angular  elevation  along  the  upper  part  of  the  volution  indicates  that  this 
may  be  a  species  of  Murchisonia,  the  Loxonema  being  destitute  of  such  a  carina.  In  the 
cast,  there  is  no  evidence  of  the  band  marking  the  carina  as  in  Murchisonia,  but  the  striae 
bend  forward  in  the  same  manner  on  the  lower  part  of  the  volutions. 

Position  and  locality.  In  the  higher  part  of  the  rock,  where  it  passes  into  the  Trenton 
limestone.  Tribe's-hill,  Mohawk  valley.  iState  Collection.) 

69.    4.     MURCHISONIA  PER ANGUL ATA  (n.*p.). 

Pu  X.  Fig.  4. 

Fusiform ;  spire  long,  acute  ;  volutions  rapidly  diminishing  in  size,  angular  on  the 
middle,  appressed  above  and  below,  except  the  last  one,  which  is  somewhat  ventricose. 

There  are  some  obscure  traces  of  striae,  and  of  the  spiral  band,  which  enables  us  to  refer 
the  shell  to  the  Genus  Murchisonia,  but  it  has  been  so  much  macerated  as  nearly  to 
obliterate  these  markings.  The  shell  is  readily  recognized  by  the  strongly  angulated  whorls, 
which,  above  the  lower  one,  are  not  ventricose. 

Position  and  locality.  It  occurs  in  a  siliceous  cherty  mass  of  the  Birdseye  limestone, 
associated  with  fragraenta  of  shells,  corals,  etc.,  near  the  upper  termination  of  the  rock. 
Watertown,  Jefierson  county.  (^''o'*  Collection.) 

[  Pal.«ontology.]  6 
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70.    5.     MURCHISONIAI  VARICOSA  (n.  «p.). 
Pu  X.  FigB.  7  a,  b. 
Turreted,  or  ovoidly  conical ;  volutions  rapidly  diminishing,  angular,  ventricose ;  surface 
marked  with  longitudinal  ribs  or  strong  stria;,  which  are  crossed  by  transverse  ridges,  giving 
it  a  varicose  appearance. 

The  specimens  which  I  have  seen  are  obscure  from  the  adhesion  of  stony  matter,  but 
the  species  seems  welk characterized  and  easily  recognized,  and  it  is  therefore  given  in  its 
imperfect  condition.  The  lower  volutions  bear  about  two  or  three  prominent  ridges  or 
angular  elevations  upon  the  upper  side,  while  they  are  more  regularly  rounded  below. 

Fig.  7  a.  A  specimea  having  the  surface  much  worn  and  weathered  :  the  markings  are  but  partially 

visible. 
Fig.  7  b.  Longitudinal  section  of  a  specimen  of  the  same  shell 

Position  and  locality.  This  species  occurs  in  the  upper  part  of  the  Birdseye  limestone, 
associated  with  Phttopsis  and  the  preceding  species  of  shells.  It  also  occurs  in  the  Black- 
river  limestone,  near  its  upper  termination.  Watertown,  Jefferson  county. 

71.     1.    NATICA?  (^Species  undetermined) . 

Pi..  X.  Fig.  5. 
Volutions  about  four,  rapidly  enlarging  from  the  apex,  last  one  very  ventricose ;  surface 
smooth  1 ;  suture  apparently  channelled  ;  spire  but  little  elevated. 

This  small  shell  is  of  rare  occurrence  in  this  rock,  and  I  am  by  no  means  satisfied  that  it 
is  distinct  from  a  species  of  the  Trenton  limestone.  It  will  be  readily  recognized  from  the 
figure. 

Position  and  locality.  In  the  upper  part  of  the  Birdseye  limestone,  associated  with 
Pleurotomaria,  Phytopsis,  and  other  fossils.  Watertown,  Jefferson  county. 

72.     6.     PLEUROTOMARIA?  NUCLEOLAT A  (n.j;j.). 

Pl.  X.  Fig.  6. 
Trochiform  ;   spire  short,   rapidly  tapering   to  an  obtuse  termination ;   volutions  few, 
angular,  flat  above,  the  last  one  ventricose  below  ;  suture  canaliculate. 

The  last  volution  composes  nearly  the  entire  shell,  the  upper  ones  being  very  small,  and 
somewhat  depressed.  This  is  a  small  distinct  species,  which  I  have  observed  in  no  other 
position. 

Fig.  6  a.  Natural  size  of  specimen. 
Fig.  6  b.  Enlarged  view  of  the  same. 

Position  and  locality.  In  the  upper  part  of  the  Birdseye  limestone,  with  the  last  species. 
Watertown,  Jefferson  county. 
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73.     6.     PLEUROTOMARIA  QUADRICARINATA  (n.  *p.). 

Pl.  X.  Fig.  8. 

Trochiform  ;  spire  obliterated ;  last  whorl  with  four  distinct  carinse ;  surface  marked  with 
zigzag  striae,  which  advance  and  retreat  in  passing  over  the  angles  of  the  whorl ;  aperture 
nearly  circular  ;  umbilicus  large. 

It  is  impossible  to  characterize  the  whole  of  the  shell,  since  all  the  specimens  yet  seen 
are  more  or  less  imperfect.  The  angles  upon  the  last  volution,  with  the  zigzag  striae,  seem 
sufficiently  characteristic  of  the  shell  to  denote  its  specific  distinction. 

Position  and  locality.  In  the  higher  shaly  part  of  the  Birdseye  limestone,  associated  with 
Phytopsis  and  the  shells  which  follow. 

74.     7.     PLEUROTOMARIA  UMBILICATA  (n.  5p.). 

Pl.  X.  Figs.  9  a,  b,  e,  d,  e,  g,  h. 

Depressed,  nearly  discoidal ;  spire  gradually  ascending ;  width  about  equal  to  twice  the 
height;  spire  short;  volutions  about  four,  angular  and  compressed  above,  ventricose  below ; 
suture  canaliculated  ;  aperture  subrhomboidal,  angulated  anteriorly  ;  umbilicus  large  and 
deep  ;  surface  marked  with  undulating  striae. 

The  last  whorl  is  distinctly  marked  by  three  spiral  ridges  or  carinations  :  one  near  the 
suture,  one  at  the  upper  outer  edge,  and  one  at  the  lower  outer  edge,  leaving  the  side  of 
the  volution  plain  and  vertical ;  the  upper  side  is  angulated  by  the  first  carina,  and  the 
lower  side  rounded,  scarcely  ventricose ;  the  lower  angle  of  the  last  volution  is  covered  by 
the  spire,  the  two  upper  ones  continuing.  This  fossil  is  readily  distinguished,  even  in 
firagments,  by  the  distinctly  canaliculated  suture,  elevated  upper  carina,  and  the  curvilinear 
depression  between  this  and  the  next  angle. 

This  species  is  very  common,  appearing  in  the  Birdseye  limestone,  and  continuing  into 
the  Trenton  limestone,  where  it  is  numerous  and  widely  distributed.  It  assumes  various 
forms,  which  are  partly  due  to  compression,  but  retains  its  essential  characters  here  given. 

Fig.  9  a.  Lateral  view  of  a  cast  of  this  species,  the  spire  partially  obliterated. 

Fig.  9  b.  View  of  a  larger  specimen,  showing  but  a  single  angle  upon  the  cast,  the  upper  one  having 

been  obliterated. 
Fig.  9  c.  View  of  the  upper  side  of  a  smaller  specimen. 
Fig.  9  d.  Lateral  view  of  a  specimen  much  compressed. 
Fig.  9  e.  Lower  surface  of  the  same,  showing  the  umbilicus  and  the  striae  upon  the  shell,  which  is 

partially  preserved. 
Fig.  9  g.  View  of  the  upper  side  of  a  crushed  specimen. 
Fig.  9  A.  Lower  side  of  a  small  specimen. 

When  imbedded  in  the  rock,  and  often  much  distorted,  the  different  phases  of  this  fossil 
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might  be  regarded  as  indicating  distinct  species,  but  a  careful  examination  will  decide  them 
to  be  identical. 

For  further  illustrations  of  this  species,  see  Trenton  limestone,  Plate  XXXVI. 

Position  and  locality.  In  the  higher  shaly  and  irregularly  stratified  portions  of  the  Bird- 
»eye  limestone,  at  Watertown,  Jefferson  county.  (Stale  Collection.) 


75.  8.    PLEUROTOM ARIA  1  NODULOSA  (n.«p.). 

Pi,.  X.  Fig.  10. 

Turbinate,  spiral ;  spire  ascending,  short,  obtuse  ;  volutions  few,  angular,  ventricose, 
rapidly  increasing  towards  the  aperture ;  umbilicus  large ;  surface  marked  by  nodulose 
spiral  ridges,  which  are  crossed  by  longitudinal  lines,  giving  the  shell  a  varicose  appearance. 

The  surface  of  this  shell,  the  characters  of  which  are  partially  obliterated,  somewhat 
resembles  Murchisonia  varicosa  ;  but  the  spire  is  much  shorter,  and  the  last  whorl  larger 
and  more  ventricose.  The  large  deep  umbilicus  is  also  a  distinguishing  feature  of  this  fossil. 

Position  and  locality.  In  the  upper  part  of  the  Birdseye  limestone,  associated  with 
Orthoceras  mvlticameratum  and  Phytopsis.  {State  Collection.) 

76.  9.    PLEUROTOMARIA  ?  OBSOLETA  (n.sp.). 

Pl.  X.  Fig.  H. 

Suborbicular,  depressed-spiral ;  volutions  rounded,  ventricose ;  aperture  round,  with  a 
posterior  depression  which  apparently  communicates  with  the  umbilicus  ;  umbilicus  small ; 
surface  marked  by  longitudinal  fine  striae  radiating  from  the  umbilicus. 

Little  more  than  a  single  volution  of  this  specimen  can  be  seen,  the  upper  part  of  the 
shell  being  enclosed  in  the  rock.  The  margin  of  the  aperture  does  not  present  the  notch 
characteristic  of  the  Pleueotomaeia,  and  it  is  therefore  referred  with  some  doubt  to  that 
genus. 

Position  and  locality.  In  the  upper  part  of  the  Birdseye  limestone,  associated  with  the 
preceding  fossils.  Watertown,  Jefferson  county.  (State  Collection.) 

77.  1.    CYTHERINA  { Species  undetermined) . 

Pl.  X.  Fig.  12. 

Broken-  and  separated  valves  of  this  little  crustacean  are  of  common  occurrence  in  the 
higher  portions  of  the  Birdseye  limestone,  though  usually  too  imperfect  for  description.  It 
is  probably  identical  with  a  species  in  the  Trenton  limestone,  which  will  be  described  in 
the  proper  place. 

Locality.  Watertown,  Jefferson  county.  .  (State  Colleetim.) 
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ORTHOCERATA  OF  THE  BIRDSEYE  LIMESTONE. 

Plate  XL  '- 

78.     8.     ORTHOCERAS  MULTICAMERATUM. 

Pi..  XI.  Figs.  1  a,  b,  c. 
Orthoceras  multicameratiun,  Conrad  in  MS.    Emkons,  Geol.  Report,  1842,  p.  382. 

Extremely  elongated,  slender,  very  gradually  tapering  to  an  acute  point  ;  surface 
apparently  smooth,  or  girt  with  slight  undulations  ;  septa  thin,  gently  arched,  distant  from 
J  to  t'j  the  diameter  ;  siphuncle  a  cylindrical  ventral  tube  ;  outer  chamber  very  deep. 

The  difference  in  the  apparent  concavity  of  the  septa  is  owing  to  the  wearing  of  the  fossil 
to  different  depths  from  the  surface.  The  septa  are  very  variable  in  their  distance  from 
each  other,  being  from  J  to  j\  the  diameter,  and  presenting  even  greater  variations  than 
this,  so  that  a  single  measurement  would  be  no  guide  to  the  specific  character.  There  will 
be  found  in  this  species,  and  probably  in  others,  a  proportion  between  the  distance  of  the 
septa  and  the  diameter  of  the  shell  :  where  the  diameter  is  greatest,  the  septa  are  pro- 
portionally nearer ;  and  where  smallest,  comparatively  more  distant.  This  proportion, 
however,  is  not  always  uniform ;  for  when  similar  diameters  in  different  specimens  are 
measured,  one  presents  a  greater  number  of  septa  than  the  other. 

This  species  resembles  the  0.  tenuiseptum  of  the  Chazy  limestone,  but  I  have  not  sufficient 
evidence  of  tlieir  identity  to  unite  the  two.  It  occurs  in  great  perfection  in  the  Birdseye 
limestone,  and  is  almost  the  only  well  marked  species  found  in  this  rock.  Fragments  of 
several  other  species  have  been  found,  but  none  sufficiently  characterized  to  merit  description. 

Fig.  1.  A  fragment  twelve  inches  long,  showing  a  large  part  of  the  deep  outer  chamber,  which  is  par- 
tially filled  with  fragments  of  the  Phytopsis  (See  Plate  IX). 

Fig.  I  a.  Another  fragment,  showing  the  continuation  of  the  fossil  to  the  apex.  These  two  were  not 
found  in  connexion,  but  are  apparently  fragments  of  two  individuals. 

Fig.  1  6.  A  fragment,  showing  some  irregularity  in  the  septa. 

Fig.  1  e.  A  worn  specimen,  showing  the  septa  and  siphuncle  which  is  near  the  margin  ( ventral  ? ). 

The  siphon,  in  one  part,  shows  something  like  an  enlargement  between  the  septa  as  in 

Orxocerasj  but  it  is  too  indistinct  to  warrant  the  reference. 

.1 
Position  and  locality.  This  fossil  occurs  principally  in  the  higher  and  more  shaly  portions 

of  the  Birdseye  limestone,  often  surrounded  and  enveloped  in  fragments  of  the  Phytopsis. 
Watertown,  Jefferson  county  ;  Mohawk  vaHey. 

(State  Collection;  Collection  of  the  Albany  Institute,  Sec) 
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79.    9.    ORTHOCERAS  RECTICAMERATUM. 
Pt.  XI.  Fig.  1  d. 

Elongated,  cylindrical,  gradually  tapering ;  septa  not  curved,  but  passing  obliquely  in  a 
line  from  ihe  inside  of  the  shell  to  the  siphuncle,  or  vice  versa  ;  siphuncle  a  cylindrical 
tube,  somewhat  excentric  ;  septa  distant  ^  to  j\  the  diameter. 

This  species  bears  considerable  analogy  to  the  last  in  some  respects  ;  but  it  differs  in  the 
direction  of  the  septa,  which  are  not  curved ;  in  tapering  more  rapidly,  and  in  the  siphuncle 
being  less  excentric.  The  specimens  obtained  give  only  partial  opportunities  of  seeing  the 
exact  position  of  the  siphuncle,  which  differs  essentially  from  the  last.    . 

Position  and  locality.  It  occurs  in  the  same  association  as  the  last,  and  all  the  specimens 
contain  great  numbers  of  fragments  of  Phytopsis.  Watertown,  Jefferson  county ;  Mohawk 
valley. 


BLACK-RIVER  LIMESTONE. 

Succeeding  the  Birdseye  limestone,  we  have  a  well-defined  mass  of  greyish  blue  lime- 
stone, very  compact  and  sometimes  subcrystalline  in  texture.  This  has  already  been  fully 
described,  and  is  known  as  the  Black-river  limestone.  It  probably  rarely  or  never  exceeds 
ten  feet  in  thickness ;  but  from  being  characterized  by  a  large  number  of  peculiar  fossils, 
though  mainly  belonging  to  a  single  family,  it  is  regarded  as  worthy  of  a  separate  notice. 

The  principal  and  most  prominent  organic  bodies  in  this  rock  are  Orthoceeata,  some  of 
which  attain  the  astonishing  length  of  more  than  ten  feet,  and  have  a  diameter  of  one  foot 
or  more.  Associated  with  these  are  several  species  of  Cephalopoda  belonging  to  other 
genera,  and  some  species  of  the  Gasteropoda  which  subsequently  appear  in  the  succeeding 
limestone. 

The  Oethocerata  and  other  Cephalopoda  of  this  rock,  so  far  as  I  have  been  able  to 
ascertain,  differ  from  any  in  the  Trenton  limestone ;  and  it  would  therefore  appear  that 
nearly  every  species  perished  at  the  close  of  this  period.  Several  species,  one  of  Pleuro- 
tomaria,  and  a  few  others,  are  identical  with  those  of  the  Trenton  limestone,  and  it  is  by 
these  only  that  it  is  linked  with  the  succeeding  rock.  Its  organic  affinities,  however,  are 
very  close  ;  for  in  both  this  limestone  and  the. Trenton,  great  numbers  of  Orthocerata 
occur,  though  of  different  species. 
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CORALS  OF  THE  BJRDSEYE  AND  BLACK-RIVER  LIMESTONES. 

Plate  XII. 

80.     1.     COLUMNARIA  ALVEOLATA. 

Pi,.  XII.  Figs.  1  a,  b,  c. 

Columnaria  alveolata.    Golxifuss,  Petrefacta,  pag.  72,  tab.  xxiv.  fig.  7  a,  b,  c. 

—  —  Eaton,  Geol.  Text-Book,  pag.  131,  pi.  4. 

Columnaria.    Emmons,  Geol.  Report,  pag.  276,  fig.  2. 

A  hemispherical  or  irregularly  massive  coral,  consisting  of  radiating,  parallel  or  diverging 
tubes ;  tubes  hexagonal  (or  varying  from  5-  to  7-sided  ),  striated  longitudinally,  crossed  by 
transverse  dissepiments  with  vertical  radiating  lamellae  ;  no  communicating  pores. 

The  vertical  lamellae  converge  from  the  sides  of  the  cell  towards  the  centre,  but  I  have 
not  yet  seen  a  specimen  in  which  they  meet  at  the  centre.  These  lamellae  are  unequal  in 
number,  varying  apparently  from  twenty  to  thirty,  and  never  meeting  in  the  centre  in  our 
specimens  :  they  are  often  partially  obliterated,  and  leave  the  inside  of  the  tube  marked 
only  by  sharp  ridges,  corresponding  to  the  striae  upon  the  outside ;  when  the  transverse 
dissepiments  are  also  obliterated,  these  ridges  are  denticulated,  marking  the  point  of 
junction.  The  vertical  lamellae  are  only  visible  in  weathered  specimens,  as  fig.  1  b,  where 
the  ends  of  the  tubes  are  exposed.  In  a  large  number  of  specimens,  the  radiating  lamellae 
are  entirely  obliterated,  and  the  dissepiments  only  preserved,  as  in  fig.  1  a.  These  are 
common  at  Watertown,  Jefferson  county.  In  the  Mohawk  valley  and  elsewhere,  when 
preserv^  in  compact  limestone,  the  tubes  are  solid,  separable  from  each  other,  end 
preserving  very  perfectly  their  deeply  striated  surfaces,  as  in  fig.  1. 

The  coral  occurs  in  hemispherical  masses,  varying  in  diameter  from  three  inches  to 
several  feet.* 

Fig.  1.  A  vertical  section  of  a  compact  specimen,  showing  the  striated  walls  of  the  cells. 

Fig.  I  a.  A  vertical  section,  showing  the  transverse  dissepiments,  with  the  vertical  lamellae  obliterated. 

Fig.  1  b.  A  transverse  section  (weathered  surface),  showing  the  radiating  lamellae. 

Fig.  1  e.  The  same  enlarged. 

Position  and  locality.  Glensfalls  ;  Chazy  ;  Watertown  ;  Lowville,  Lewis  county  ;  Am- 
sterdam and  numerous  other  places  in  the  Mohawk  valley,  always  confined  to  the  Black- 
river  limestone,  and  is  never  known  to  rise  above  it  in  any  locality.  In  many  situations,  it 
forms  a  large  portion  of  a  single  thick  stratum  near  the  termination  of  the  rock, 

•  There  ig  a  specimen  (a  portion  only  of  an  entire  mass)  in  the  State  Collection,  weighing  about  1500  pounds  :  the 
whole  mass  probably  weighed  2000  or  3000  pounds.  This  specimen  is  from  the  Mohawk  valley,  and  was  blasted  from 
the  rock  in  quarrying  stone  for  the  enlarged  Erie  Canal ;  and  I  am  indebted  to  the  Engineer,  Mr.  M'Alpin,  for  being 
able  to  place  it  in  the  Collection.  Certainly,  when  we  find  at  so  early  a  period  such  masses  of  coral,  there  is  no  reason 
why  extensive  coral  reefs  may  not  have  margined  our  early  shoals  or  islands  of  granite,  as  those  of  modern  origin  do 
the  iilanda  and  shoals  of  oar  present  seas. 
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Genus   ST  R  0  M  AT  OC  E  R  IU  M. 

In  the  black  marble  of  He  la  Motte,  and  in  the  same  rock  at  Chazy,  but  more  particularly 
in  the  dark  limestone  containing  the  Colcmharia,  we  find  numerous  specimens  of  obscure 
corals  having  a  structure  represented  in  figs.  2,  2  a  and  b.  They  are  completely  silicified, 
so  that  the  more  minute  structure  cannot  be  decided  ;  but  since  they  are  abundant,  and 
require  notice,  I  have  proposed  the  provisional  name  of  Stromatocerium,  from  tfrpufxa,  -arof, 
a  layer  or  lamina,  and  nipiov,  honeycomb. 

81.     1.     STROMATOCERIUM  RUGOSUM. 
t 

Pl.  XII.  Figs.  2,  2  a,  b. 

Coral  hemispherical ;  growth  in  concentric  laminae  or  strata ;  laminae  numerous,  wrinkled; 
some  faint  indications  of  vertical  tubes  or  cells. 

This  coral  usually  appears  as  a  rough  shapeless  excrescence  upon  the  weathered  surface 
of  the  limestone  ;  but  a  little  examination  shows  it  to  be  composed  of  concentric  layers, 
which  are  evidently  the  skeleton  of  some  coral. 

Fig.  2.  A  specimen,  natural  size,  showing  the  concentric  lamination  of  the  coral.  The  masses  are  often 

several  tjmes  as  large  as  this  one. 
Fig.  2  a.  A  fragment  magnified,  showing  less  contortion  of  the  laminse,  with  some  indistinct  indication 

of  vertical  tubes  or  cells. 
Fig.  2  4.  A  small  portion  of  a  specimen  of  the  natural  size,  showing  the  rugose  or  contorted  direction 

of  the  laminae. 

Position  and  locality.  This  coral,  so  far  as  known,  is  confined  to  the  Black-river  limestone, 
and  to  the  dark  layers  alternating  with  the  Birdseye  limestone.  It  occurs  in  the  dark  marble 
quarried  on  the  east  side  of  He  la  Motte ;  but  this  mass  lies  much  above  the  Maclurea 
magna,  if  not  higher  than  the  Birdseye  limestone.  It  occurs  at  Chazy  village,  Watertown, 
and  other  places. 

82.    2.    CHJCTETES  LYC0PERD0N1 

Pl.  XII.  Figs.  3,  5. 
See  Plates  zxiii.  and  xxiv.  Trenton  limestone  corals. 

A  cylindrical  branched  coral ;  branches  somewhat  clavate ;  tubes  fine,  angular  ;  no 
connecting  pores  visible. 

There  is  no  apparent  diflference  between  this  species  and  the  one  so  common  in  the 
Trenton  limestone.  It  is  extremely  rare  in  the  Birdseye,  though  I  have  been  led  to  suspect 
its  existence  in  many  instances  where  the  structure  is  wholly  obliterated  by  crystallization, 
as  is  the  case  with  many  other  fossils  of  this  rock.  The  same  fossil,  apparently,  occurs  in 
worn  ovoid  fragments  in  the  Chazy  limestone,  and  its  upward  limit  I  have  not  yet  as- 
certained. It  has,  however,  evidently  a  wide  geological  range ;  coming  into  existence  at 
almost  the  earliest  period  of  organic  life,  and  is  am(^g  those  rare  forms  that  escaped  de- 
struction, or  again  came  into  existence  after  the  final  deposition  of  the  Hudson-river  group. 
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Fig.  3.  Specimen  natural  size. 

Fig.  4.  Probably  the  same  species,  very  minute,  occurring  in  some  thin  shaly  layers  at  the  upper  part 
of  the  Birdseye  limestone,  or  at  its  junction  with  the  Black-river  limestone. 

Position  and  locality.  Upper  part  of  the  Birdseye,  and  in  the  Black-river  limestone,  at 
Watertown,  JefTerson  county. 

83.    2.     STREPTOPLASMA  PROFUNDA  (n.*p.). 

Pl.  XII.  Figs.  4  a,  b,  e,  d. 

Obliquely  turbinate,  often  slightly  curved  near  the  base,  expanding  above  more  or  less 
abruptly  ;  cell  profoundly  deep,  extending  nearly  to  the  base  of  the  coral ;  margin  of  the 
cup  reflexed  ;  surface  scarcely  marked  by  transverse  ruga  ;  lamellae  from  36  to  60,  strong, 
nearly  equal  on  the  margin,  but  distinctly  alternating  in  length  within ;  no  transverse 
dissepiments  or  celluliferous  structure. 

Specimens  of  this  fossil  occur  in  considerable  numbers  in  the  upper  part  of  the  Birdseye 
limestone,  and  in  the  Black-river  limestone.  One  specimen  in  the  State  Collection  presents 
the  remains  of  more  than  sixty  individuals  upon  a  surface  six  inches  square. 

This  fossil  never  presents  any  evidences  of  budding  from  its  centres,  as  in  many  of  the 
CTATHOPHTLLiE ;  for  amoug  all  yet  seen,  the  individuals  are  single  and  distinct.  When 
worn  down  longitudinally  or  obliquely  upon  the  surface  of  strata,  as  in  figs.  4  d,  e,  and 
similar  forms,  they  have  been  regarded  as  the  jaws  and  teeth  of  fishes,  and  this  has  given 
rise  to  the  report  of  remains  of  fishes  in  these  lower  strata.  The  interior  of  the  cup  presents 
a  serrated  appearance,  which  is  owing  to  oblique  sections  that  are  shown  in  the  figures  just 
referred  to. 

Fig.  4.  Lateral  view  of  a  specimen  where  the  edge  of  the  cup  is  worn  down,  shortening  the  entire  length 

about  one-third. 
Fig.  4  a.  Section  of  a  specimen  near  the  base,  showing  the  contortion  of  the  lamellae  at  the  centre  :  the 

section  is  slightly  oblique. 
Fig.  4  h.  Transverse  section  above  the  base,  showing  the  alternation  of  larger  and  smaller  lamellae, 

which  do  not  reach  the  centre. 
Fig.  4  e.  Transverse  section  near  the  termination  of  the  cup. 

I  have  some  doubt  whether  the  section  here  presented  is  of  the  same  species,  the  lamellae 

being  much  stronger  and  less  in  number  than  in  the  other  individuals,  which  all  occur  in 

one  specimen  of  the  stona 
Fig.  4  i.  A  longitudinal  section,  slightly  oblique  to  the  axis,  and  coming  out  on  one  side  of  the  centre 

below,  showing  some  of  the  lamellae  vertically  and  others  obliquely —  giving  the  serrated 

appearance  before  alluded  to. 
Fig.  4  e.  An  oblique  section,  being  nearly  transverse  to  the  lower  part  of  the  fossil  on  one  side. 

Various  other  appearances  are  given  by  these  natural  sections  on  the  weathered  surfaces 

of  the  limestone,  which  are  exceedingly  instructive  as  illustrating  the  generic  and  specific 

characters  of  the  coraL 

Position  and  locality.  Watertown,  in  the  "  7-foot  tier ;  "  Chazy ;  He  la  Motte  ;  also  in 
great  numbers  at  Manheim,  East-Canada  creek,  in  the  Birdseye  limestone. 
[  Pal.«ontology.]  7 
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84.     3.     STICTOPORA  LABYRINTHICA  (n.  «;).)• 

Pi.  XII.  Figs.  8  a,  ft. 

Coral  composed  of  broad,  flattened,  flexuous,  branching  stems,  diverging  and  ascending 
from  a  base  ;  branches  uniting  laterally,  and  forming  broad  foliaceous  expansions ;  trans- 
verse sections  of  a  group  presenting  an  irregularly  reticulate  structure  ;  branches  celluliferous 
on  both  sides  of  the  flattened  central  axis  ;  cellules  oval,  arranged  in  quincunx  order. 

This  coral  occurs  in  the  most  compact  portions  of  the  Birdseye  limestone,  the  edges  of 
the  branches  appearing  in  dark  lines  upon  the  exposed  surfaces  of  the  stone,  as  fig.  8  a.  In 
tome  localities  large  surfaces  of  the  rock  are  covered  in  this  manner,  and  it  is  nearly  im- 
possible to  trace  their  commencement  or  termination.  In  a  few  instances,  the  flat  surfaces 
of  tlie  branches  are  exposed  sufficiently  to  show  the  generic  relations  of  the  coral.  The 
branches  are  broader  than  in  the  next  described  species,  but  the  arrangement  of  cells  is 
similar.*  The  edges  of  the  branches  have  much  the  appearance  of  Graptolites,  except 
that  they  are  rarely  straight. 

Fig.  8.  The  weathered  surface  of  a  fragment  of  the  Umestone,  showing  the  transverse  sections  of  this 

coral  of  the  natural  size. 
Figa.  8  a,  b.  Enlarged  portions  as  seen  upon  the  specimen  above,  showing  sections  of  two  rows  of  cells 

rising  obhquely  from  the  axis. 

Position  and  locality.  This  fossil,  as  shown  in  fig.  8  and  the  magnified  portions,  is  found 
only  in  the  Birdseye  limestone.  It  is  abundant  at  Chazy  village,  Clinton  county,  and  at 
Watertown,  Jefferson  county.  (State  Collection.) 

•  The  accompanying  illustration  on  wood  may  enable  the  student  to  comprehend  more  clearly  the  characters  of  this 
•omcwhat  obscure  fossil.  The  drawing  is  an  exact  representation  of  a  small  portion  of  the  surface  of  the  limestone, 
where  this  coral  abounds.  In  many  instances  the  branches  are  partially  turned  on  one  side,  and  present  two  or  three 
rows  of  cells ;  but  where  fully  exposed,  the  number  of  rows  is  above  twelve. 


Fig.  1.  A  small  fragment  of  limestone,  showing  the  natural  size  of  the  coral  upon  the  weathered  surface. 

Fig.  2.  Vertical  section  of  the  same  fragment  of  limestone,  showing  the  ascending  and  anastomosing  branches 

Fig.  3.  Enlarged  portion  of  the  worn  edge  of  a  branch  of  the  coral  from  fig.  1. 

Fig.  4.  Surface  apparently  unworn,  presenting  elevated  oblique  ridges  between  the  rows  of  cella. 

Fig.  5.  Surface  of  a  branch  somewhat  worn. 
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85.    4.    STICTOPORA  RAMOSA  (n.  5p.).     " 

Pl.  XII.  Figs.  6,  7  &  7  o. 

A  branching,  erect,  somewhat  stony  coral,  covered  on  both  sides  by  a  celluliferous  crust ; 
branches  flattened  ;  cells  oval,  in  quincunx  order,  arranged  in  regular  oblique  lines, 
alternating  with  each  other  in  the  direction  of  the  axis,  opening  obliquely  upward  and 
outward  ;  mouths  of  the  cells  in  perfect  specimens  elevated,  more  perfectly  rounded  at  the 
upper  side  ;  intercellular  spaces  striated  1 

This  fossil  occurs  in  various  conditions,  generally  more  or  less  worn,  and  broken  into 
fragments  :  when  perfect,  the  mouths  of  the  cells  are  clearly  elevated  ;  when  a  little  worn, 
they  are  even  with  the  crust ;  when  more  worn,  the  whole  frond  has  a  retepore-like  aspect, 
and  the  intercellular  spaces  are  proportionally  much  less. 

Fig.  6.  A  small  fragment  of  limestoBe,  the  surface  covered  with  pieces  of  the  coral. 

Fig.  7.  A  small  portion  showing  the  base  of  the  cells  when  separated  from  the  internal  axis. 

Fig.  7  a.  The  same  magnified. 

Position  and  locality.  Great  numbers  of  fragments  of  this  species  occur  in  some  thin  shaly 
layers  at  the  termination  of  the  Birdseye  limestone  ;  during  the  deposition  of  which,  the 
species  seems  to  have  flourished  in  much  greater  numbers  than  at  any  other  period.* 

(State  Collection.) 

CRINOIDAL  COLUMNS. 

Pi..  XII.  Fig.  9. 
Fragments  of  columns  of  this  kind,  diflfering  in  no  respect  from  the  species  of  the  Trenton 
limestone,  are  found  in  the  Black-river  limestone  at  Watertown  ( See  plate  and  description 
of  the  same  ) . 

*  The  accompanying  illustration  may  render  the  character  of  this  fossil  more  clear. 
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Fig.  1  is  a  fragment  of  stone,  showing  the  fossil  of  its  natural  size. 

Fig.  1  a.  A  magnified  portion,  showing  the  ranges  of  cells  and  their  regular  alternation. 

Fig.  2.  A  small  fragment  of  the  coral,  showing  the  bases  of  some  of  the  cells. 

Fig.  2  *.  The  same  enlarged,    a,  the  external  celluliferous  crust,     b,  the  axis  denuded  of  the  crust,  showing  marks 

of  the  cells,     c,  bases  of  the  cells,  the  margin  well  defined,  distinctly  oval ;  the  longest  diameter  in  the 

direction  of  the  axis. 
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CEPHALOPODA  OF  THE  BLACK-RIVER  LIMESTONE. 
Plates  Xm.  to  XX. 

The  Cephalopoda  of  this  period  present  a  remarkable  development  in  numbers  of  in- 
dividuals, though  not  a  large  number  of  species.  The  forms  are  all  peculiar  to  the  rock,* 
none  of  them  having  been  found  in  the  higher  limestone,  though  other  species  of  the  same 
family  are  so  largely  developed  during  the  Trenton  limestone  period.  Some  of  the  Oh- 
THOCERATA  attain  the  enormous  length  of  eight  or  ten  feet,  and  are  not  less  than  one  foot  in 
diameter.  This  period,  though  so  well  defined  by  its  fossils,  must  have  been  one  of  short 
duration,  during  which  the  bottom  of  the  ocean  seems  to  have  swarmed  with  myriads  of 
these  cephjJopods.  The  deposition  of  calcareous  matter  which  imbedded  them,  and,  so  far 
as  known,  destroyed  the  entire  race,  has  not  a  thickness  of  above  ten  feet  in  New- York. 
Still  the  same  deposit,  containing  the  same  species  of  fossils,  is  recognized  on  Lake  Huron, 
and  in  Kentucky  and  Tennessee  ;  eind  even  in  Sweden,  we  have  reason  to  believe  that  the 
same  distinction  may  be  made  as  here,  and  that  in  other  parts  of  Europe  the  mass  will  b© 
found  marked  by  identical  or  representative  species. 

86.     1.    LITUITES  UNDATUS. 

Pl.  Xni.  Figs.  1,  1  a.  6,  fc  3  ;  and  Pt.  XIII.  (bis).  Fig.  1. 
Inackiu  tmdatuf,  Conbad  in  MS.    Emmons,  Geol.  Report,  pag.  394,  fig.  1. 

Convolute,  suborbicular  ;  spire  equally  depressed  on  either  side  ;  volutions  about  four^ 
contiguous,  gradually  increasing  towards  the  aperture,  which  is  subquadrate  and  scarcely 
expanded ;  volutions  rounded  upon  the  sides  and  flattened  upon  the  back,  ventral  side 
compressed  from  contact  with  the  next  volution  ;  surface  undulated  by  strong  oblique  ridges 
and  depressions,  which  rise  from  the  inner  side  of  the  volutions,  bend  backwards,  and 
become  very  strong  upon  the  periphery  ;  entire  surface  covered  with  fine  sub-imbricating 
striae,  which  are  more  distinct  towards  the  aperture  ;  striee  curving  downwards,  forming  an 
arch  upon  the  back  of  the  shell. 

This  rare  and  remarkable  shell  is  readily  distinguished  by  its  flattened  orbicular  form, 
and  strong  retral  ridges,  which  are  very  prominent  on  the  outer  edge  of  the  volution, 
though  usually  scarcely  indicated  upon  the  plain  flattened  back  of  the  last  whorl,  which  is 
onlv  marked  by  curved  striae. 

*  I  have  received  a  single  species  from  Lewis  county,  as  occurring  in  the  Trenton  limestone,  which  is  identical  with 
*  ipacie*  in  this  rock,  and  also  the  same  from  Herkimer  county ;  but  I  am  not  quite  satisfied  of  the  position  in  these 
instances. 
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Platb  XIIL 

Fig.  1.  Lateral  view  of  a  specimen.  A  part  of  the  last  volution,  near  the  aperture,  is  broken  off 

Fig.  1  a.  Lateral  view  of  the  cast  of  a  smaller  specimen. 

Fig.  1  b.  Dorsal  view  of  the  same  specimen. 

Fig.  3.  A  section  apparently  of  the  same  fossil,  though  the  surface  markings  are  not  preserved.  The 

septa  are  distinctly  shown  in  a  portion  of  the  shell,  and  the  dorsal  siphon  at  two  points  a,  a. 

I  have  not  been  able  to  ascettain  positively  the  position  of  the  siphon  in  the  other  specimens 

bearing  the  shell,  figs.  1  and  1  a. 

Plate  XIII.  (bis). 
Fig.  1.  A  large  specimen,  showing  a  part  of  the  fossil  denuded  of  the  shell,  the  direction  and  distance 
of  the  septa,  and  a  portion  of  the  deep  outer  chamber,  the  extremity  being  broken  oK 

I  am  indebted  to  Dr.  Craws  for  the  use  of  this  fine  specimen,  as  well  as  for  that  on 
Plate  XIII.  fig.  1. 

Position  and  locality.  This  fossil  is  known  to  me  only  as  occurring  at  Watertown,  Jef- 
ferson county,  in  the  Black-river  (or  "seven-foot  tier"  of)  limestone,  being  unknown  in 
any  higher  position.  ~  {State  Collection.) 


87.    2.    LITUITES  C0NV0LVANS1 

Pl.  XIII.  Figs.  2,2  a. 

Compare  lituUet  eoneolvaru.     Hisiitoer,  Pet.  Suecica,  1837,  pag.  27,  pi.  8,  fig.  6;  Anteckn  V.  tab.  v.  fig.  1,  2. 
lituitta  imperftetui.     Wablxnbebo,  Not.  Act  Reg.  Soc.  Sci.  Upsal,  1821. 

Convolute,  discoidal,  gradually  enlarging  ;  volutions  about  two  or  three,  scarcely  con- 
tiguous, outer  one  separating  and  continued  in  a  direct  line  towards  the  aperture  ;  surface 
smooth?;  section  circular;  septa  plain,  moderately  concave,  direction  oblique  from  the 
inner  side  of  the  volution  outward  and  upwards  ;  siphuncle  dorsal  1 

Two  or  three  specimens  of  this  species  have  been  discovered,  where  exposed  upon  the 
weathered  surface  of  the  limestone,  which  is  too  compact  to  allow  of  separating  perfect 
specimens.  So  far  as  can  be  determined,  the  surface  is  smooth  and  the  section  circular.  It 
is  evidently  closely  allied  to  the  L.  convolvans  ut  supra,  and  probably  identical  with  that 
fossil,  which  is  found  in  the  older  limestone  of  Sweden. 

Fig.  2.  A  portion  of  a  cast,  showing  the  septa  and  part  of  the  outer  chamber. 

Fig.  2  a.  A  vertical  section  of  another  individual  as  seen  on  the  weathered  surface  of  the  limestone, 
showing  the  septa,  which  are  removed  from  the  smaller  extremity  by  weathering.  The  cast 
is  worn  down  below  the  siphuncle,  which  has  not  been  observed  in  any  specimen  yet  seen. 

Position  and  locality.  In  the  Black-river  limestone,  associated  with  large  numbers  of 
Oethocehata.  Water  town,  Jefferson  county. 
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Oends   GO'S  lOCEB.  as  (Fam.  Orthocerata). 
[ Greek,  yoviof,  an  angle,  and  xsfog,  a  horn] 

Character.  General  form  and  structure  of  the  Orthoceras  ;  the  tube  flattened,  with 
extremely  salient  angles ;  septa  sinuous ;  section  an^xtended  ellipse,  with  projecting 
angles ;  siphuncle  ventral. 

This  genus  is  constructed  to  include  a  very  peculiar  form  of  the  Orthocerata  figured  on 
Plate  XIV.,  and  which  differs  so  essentially  from  all  the  other  forms  examined  as  to  require 
separation. 

88.     1.    GONIOCERAS  ANCEPS. 

Pl.  XIV.  Figs.  1,  1  a,  b,  c,d.  ^ 

General  form  elongated,  somewhat  rapidly  tapering  from  the  base,  extremely  compressed ; 
section  an  excentric  ellipse,  compressed  laterally  towards  the  extremities,  and  extended  into 
very  acute  angles  ;  diameters  as  1  to  4  or  1  to  5  ;  septa  composed  of  double  laminae,  deeply 
concave  in  the  centre,  numerous,  thin,  approximate,  sinuous  on  the  longest  diameter  ; 
siphuncle  moniliform,  ventral,  consisting  of  a  round  tube,  which  is  exceedingly  expanded 
between  the  septa,  like  the  siphuncle  of  Ormoceras. 

This  remarkable  fossil,  usually  appearing  upon  the  weathered  surfaces  of  rocks,  with 
the  ventral  or  dorsal  side  exposed,  and  presenting  a  broad  surface  with  extended  septa  and 
central  siphon,  has  received  the  appellation  of  "petrified  fish's  backbones."  I  had  been 
disposed  to  regard  this  structure  (  as  represented  in  the  plate )  as  due,  in  part  at  least,  to 
pressure  ;  but  the  examination  of  numerous  specimens  in  the  rock,  and  of  a  portion  of  one 
nearly  perfect,  compels  me  to  decide  that  their  apparent  disproportions  are  natural,  and  not 
the  result  of  accident.  In  a  portion  of  a  nearly  perfect  individual,  the  siphuncle  is  so  near 
the  outer  shell  as  to  produce  a  longitudinal  ventral  ridge.  In  this  instance,  the  relative 
diameters  confirm  previous  measurements. 

The  shell  is  apparently  smooth  or  very  finely  striated,  and  extremely  thin,  as  also  are 
the  septa.  There  is  very  little  evidence  of  compression,  and  the  original  form  seems  to  have 
been  very  nearly  what  it  now  is. 

In  the  longest  diameter  of  the  ellipse,  the  septa  bend  rapidly  forward  from  the  siphuncle, 
till  a  little  more  than  half  way  to  the  external  shell,  where  they  make  a  gentle  curve  more 
directly  towards  the  exterior,  and,  before  reaching  it,  curve  a  little  backwards.  In  the 
opposite  direction,  the  septa  have  but  a  simple  curve.  In  this  character,  the  septa  bear  some 
resemblance  to  those  of  Gomiatites. 
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Fig.  1.  Natural  longitudinal  section  of  a  Gonioceeas,  showing  a  portion  of  the  siphuncle,  which  is 
greatly  expanded  laterally  between  the  septa,  and  contracted  at  their  junction  with  it.  In  this 
specimen,  the  sides  are  worn  down  below  the  angles  of  the  shell,  so  that  the  septa  do  not 
appear  to  turn  backwards  or  towards  the  apex,  as  shown  in  1  a,  where  the  section  is  more 
directly  through  the  angles. 

Fig.  1  a.  A  longitudinal  section,  showing  a  small  portion  of  the  siphuncle  at  one  extremity,  and  a  more 
perfect  exhibition  of  the  curving  septa  towards  the  exterior  of  the  fossil. 

Fig.  I  b.  A  transverse  section,  showing  the  position  of  the  siphuncle.  The  specimen  on  the  upper  side 
of  the  figure  has  been  slightly  worn,  so  as  to  present  a  straight  line.  The  siphuncle  is  nearer 
to  the  upper  edge  than  is  represented  in  the  figure. 

Fig.  1  c.  A  transverse  section  near  the  smaller  extremity  of  the  shell,  showing  the  position  of  the 
siphuncle. 

Fig.  1  d.  A  small  portion  of  the  exterior  denuded  of  the  shell,  showing  only  the  central  portion  of  the 
septa. 

Position  and  locality.  In  the  Black-river  limestone,  and  limited  entirely  to  that  mass. 
Watertown,  Jefferson  county. 

(State  Collection;  Cabinets  of  the  Albany  Institute,  of  J.  B.  Crawe,  and  J.  Hau,.) 

89.     1.     ORMOCERAS  TENUIFILUM. 

Pl.  XV.  Figs.  1  a,  b,  e;  Pl.  XVI.  Figs.  1  a,  b,  e,  d,  e;  and  Pl.  XVII.  Figs.  1  a,  b. 

Compare  Orthoceratitet  crasriventrit.     Wahlenbebg,  1821,  Petrefacta  Telluris  Suecans,  in  Nov.  Act.  Reg. 

Soc.  Sci.  Upsal,  Vol.  viii.  p.  90. 

—  —  HuiNOER,  1819,  Anteckn  V.  Tab.  iv.  fig.  9. 

—  —  Id.  1837,  Petref.  Suec.  Tab.  x.  fig.  3. 

Ormoeerat  Backii.     Stokes,  1837,  GeoL  Trans.  2d  series,  vol.  v.  p.  709,  referring  to  fig.  1,  pi.  30  of  vol.  1 

of  the  same  work  and  same  series. 
Conotubuiaria  Cuvierii.     Tboost,  1838,  M^moires  de  la  Society  Giologique  de  France,  Tome  iii.  pag.  88, 

pi.  9,  fig.  1 ;  also  fig.  7,  pi.  10  of  the  same  memoir. 
Aetinoeet  t$,    Bsomr,  as  figured  by  Stokes,  Geol.  Trans,  nt  supra. 

Elongated,  subcylindric,  somewhat  gradually  tapering  to  a  very  elongated  conical  form  ; 
siphuncle  ventral,  annulated  or  expanded  into  bladde.r-like  rings  at  the  junction  of  the 
septa  ;  septa  moderately  concave  ;  surface  marked  by  longitudinal  undulated  fine  thread- 
like lines. 

The  greatest  expansion  of  the  swelled  portion  of  the  siphuncle  is  just  within  the  concavity 
of  the  septum,  and  the  constricted  portion  is  just  above  the  convexity  of  the  septum.  The 
outer  shell  is  thin,  but  it  is  connected  with  an  interior  one  which  rfften  closely  joins  it  by 
infiltration  of  mineral  matter,  when  it  presents  a  thickened  appearance.  The  septa  are 
likewise  composed  of  double  plates  or  laminae,  which  separate  and  expand  at  the  siphuncle, 
folding  round  and  forming  the  outer  shell  of  this  annulated  tube.  In  cases  where  these 
laminae  separate  a  little  nearer  to  the  outer  shell  than  in  others,  the  rings,  instead  of  being 
obtuse  or  rounded  at  their  edges,  are  angular. 

This  species  of  Ormoceras  occurs  in  immense  numbers  in  the  Black-river  limestone. 
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The  rock  is  very  compact,  and  the  fossil  cannot  be  easily  obtained  except  in  weathered 
portions  of  tlie  mass.  Most  of  those  figured,  and  nearly  all  the  specimens  usually  seen, 
are  found  upon  the  weathered  surfaces  of  the  rock,  where  it  presents  such  a  variety  of 
appearances  as  to  lead  one  to  believe  there  are  several  species.  In  examples  like  those  on 
Plate  XVI.  they  are  commonly  regarded  by  the  inhabitants  of  the  neighborhood  as  the 
vertebrae  of  fishes,  to  which  they  bear  some  remote  resemblance. 

I  have  little  doubt  of  tlie  identity  of  this  fossil  with  those  cited  above  ;  though  since  there 
is  not  absolute  certainty,  I  have  adopted  another  name  until  this  can  be  determined.  The 
specimens  of  Mr.  Stokes  are  from  a  locality  where  the  existence  of  other  well  known  fossils 
induces  us  to  refer  the  rock  to  the  lower  stages  of  our  system,  and  probably  to  a  position 
precisely  corresponding  to  the  thin  mass  containing  these  fossils  upon  the  Black  river.  The 
specimens  of  Mr.  Troost,  though  said  by  that  gentleman  to  be  associated  with  many  from 
the  younger  silurian  strata  and  some  carboniferous  fossils,  I  am  well  aware  are  from  a 
position  quite  as  low  in  the  series  as  the  Trenton  limestone  of  Ne\v-York.  It  is  true,  Mr. 
HisiNGER  has  referred  his  Orthoceratites  crassiventris  to  the  more  recent  transition  strata  of 
Sweden,  which  would  be  a  strong  indication  of  its  being  a  different  species,  if  there  be  no 
error  in  regard  to  position.* 

Platb  XV. 

Fig.  1.  A  fragment  of  this  species,  partially  covered  with  the  delicate  thin  outer  shell,  presenting  in  the 
lower  part  of  the  figure  some  obscure  markings  of  the  septa ;  and  above,  showing  the 
moderate  convexity  of  a  septum. 

Fig.  1  a.  Transverse  section  of  the  same  specimen,  broken  through  the  annulations  of  the  siphon. 

Fig.  1  b.  A  portion  of  the  outer  shell  magnified,  showing  the  fine  undulating  threadlike  lines  upon  the 
sur&ce.  {Specimen  from  tht  Cabinet  of  the  Albany  Institute.)      , 

Fig.  1  c  A  longitudinal  section  of  a  portion  of  a  large  individual,  showing  the  septa,  which  are  com- 
posed of  double  plates  reaching  only  to  the  inner  lamina  of  the  exterior  shell.  The  distance 
between  the  laminee  is  unusually  great  in  the  upper  part  of  this  specimen,  the  spaces  between 
them  being  nearly  as  great  as  between  the  septa. 

Plate  XVI. 

Fig.  1.  A  transverse  section,  showing  the  edge  of  an  annulation  of  the  siphon,  and  the  proportionate  size 
a(  this  part  of  the  fossil.  (By  a  mistake  of  the  artist,  the  upper  edge  of  this  ring  is  far  too 
nearly  central  to'  be  true.) 

Fig.  1  a.  An  artificial  longitudinal  section  of  a  portion  of  fig.  1,  pi.  15,  showing  the  siphon  and  septa. 

Fig.  1  J.  A  longitudinal  section,  in  a  direction  from  ihe  ventral  to  the  dorsal  side,  showing  very  clearly 
the  position  of  the  siphuncle.  The  specimen  appears  contracted  at  both  extremities,  which  is 
due  to  its  having  been  slightly  bent,  so  that  in  wearing  do\vn,  the  two  extremities  are  worn 
beyond  the  centre,  while  the  middle  portion  is  central,  showing  the  siphuncle  almost  in 

*  The  structure  of  siphuncle  here  represented,  though  common  in  the  lower,  is  rare  in  the  higher  strata ;  and 
ilthough  we  have  something  approaching  to  the  same  form,  yet  I  have  not  hitherto  been  able  to  detect  precisely  the 
•HDe  in  any  of  the  Orthocerata  of  more  recent  periods  than  the  Hudson-river  group. 
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contact  with  the  external  shell.  Fragments  like  this  one  are  of  frequent  occurrence,  inducing 
a  belief  that  it  is  a  distinct  species ;  and  the  figure  is  given  here  for  the  purpose  of  explaining 
the  manner  in  which  such  a  section  is  produced,  which  may  be  either  ty  a  previous  bending 
of  the  shell,  or  from  wearing  down  unevenly  upon  the  surface. 

Fig.  1  c.  A  longitudinal  section,  similar  to  the  last,  but  the  shell  not  bent ;  the  direction  of  the  section  is 
nearly  in  the  ventral  and  dorsal  linea   Septa  and  outer  shell  showing  double  laminae. 

Fig.  I  d.  A  longitudinal  section,  showing  the  siphuncle  apparently  central,  which  is  due  to  a  wearing 
down  from  the  ventral  side,  and  consequently  leaving  the  siphon  equidistant  from  the  two 
lateral  margins  of  the  shell. 

Fig.  1  «.  A  similar  section  to  the  last,  both  of  which  exhibit  more  or  less  distinctly  the  double  laminae 
of  the  outer  shell  and  septa. 

In  figs.  1  b,  c,  e,  the  double  laminae  of  the  outer  shell  and  septa  are  not  so  clearly  dis- 
tinguishable, the  interspaces  in  the  fossil  being  filled  up  by  calcareous  matter,  so  that  both 
shell  and  septa  appear  thickened.  In  1  a  and  1  d,  particularly  the  latter,  the  double  laminae 
of  the  septa  are  quite  distinctly  preserved,  the  interspaces  being  empty.  This  structure  will 
be  more  fully  illustrated  when  treating  of  the  generic  character  of  the  Orthocerata. 

Platb  XVII. 

Fig.  1.  A  fragment  of  the  same  species,  showing  the  siphon  directly  in  contact  with  the  ventral  side  of 
the  shell,  a  portion  of  which  remains  on  the  lower  part  of  the  specimen.  There  is  also  a 
slight  irregularity  in  the  size  of  the  annulations,  which  is  a  common  occurrence. 

Fig.  1  a.  Transverse  section  of  the  last,  showing  the  wrinkled  inner  surface  of  the  siphon  at  the  points 
of  contraction.* 

Fig.  1  J.  A  longitudinal  section,  passing  through  the  siphuncle  :  the  interior  is  here  filled  with  stony 
matter ;  but  in  other  specimens,  the  inner  surface  of  the  tube  presents  the  same  wrinkled 
appearance  along  the  contracted  portions  as  is  represented  above,  fig.  1  a. 

In  presenting  so  many  figures  of  this  species,  the  object  has  been  to  prevent  misapprehen- 
sion, and  to  present  to  the  student  in  the  science  the  most  obvious  features,  and  those 
apparent  variations  which  he  might  seize  upon  to  form  distinct  species.  Doubtless  they  will 
be  presented  under  other  aspects  ;  but  it  is  believed  that  a  careful  study  and  comparison  of 
these  figures  may  enable  one  to  detect  the  important  characteristics,  and  decide  their  identity 
with  these  forms. 

In  the  Transactions  of  the  Geological  Society  of  London,  Second  series,  Vol.  i.  pi.  30,  are 
to  be  found  some  analogous  forms  ;  and  if  there  be  no  fallacy  in  these,  which  I  somewhat 
suspect,  there  are  several  species  indicated.  From  the  geographical  position  of  these  fossils, 
it  may  be  inferred  that  their  geological  position  is  identical  with  those  of  New- York. 

Position  and  locality.  In  the  Black-river  limestone,  associated  with  Gonioceras,  Lituites, 
Columnaria,  &c.  &.c.  Watertown  and  Henderson  Bay,  Jefferson  county  ;  Copenhagen  and 
Lowville,  Lewis  county  ;  rarely  in  the  Mohawk  Valley,  Lake  Huron,  &c.  (.State  Collection.) 

•  See  figures  of  AcTWOcEaAs  in  Tyan$.  Geol.  Soc.  London,  2d  series.  Vol.  v.  pi.  19. 
[Pal.«:ontolooy.]  "        8 
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90.    2.     ORMOCERAS  TENUIFILUM1  »ar.  DISTANS. 

Pi,.  XVII.  Fig.  2. 

Form  as  previously  described  ;  septa  a  little  more  distant ;  form  of  siphuncle,  as  appears 
near  the  base,  somewhat  different,  and  resembling  very  nearly  Ortnoceras  Bayfieldii  (Stokes, 
Gtol.  Transactions,  2d  series,  Vol.  i.  pi.  9,  fig.  1  ).  A  partial  longitudinal  section  on  the 
opposite  side  displays  the  same  structure  as  figs.  1  c,  d,  e,  on  the  previous  plate,  and  I  have 
regarded  this  as  a  variety  of  the  last  species. 

The  specimen  before  us  is  worn  down  to  the  siphuncle  only  towards  the  lower  part  of 
the  figure ;  and  the  peculiar  form  there  presented  is  probably  owing  to  weathering,  or  some 
accident,  as  I  have  seen  the  same  in  another  specimen  since  this  was  figured. 

Position  and  locality.  With  the  preceding. 

91.    3.    ORMOCERASI  GRACILE  (n.  *p.). 

Pl.  XVII.  Fig.  3. 
Slender,  elongated,  very  gradually  tapering ;  septa  distant  about  J  of  the  diameter  j 
siphuncle?  surface? 

This  species  is  distinguished  by  its  more  slender  form  and  distant  septa.  The  siphuncle 
is  not  distinctly  visible ;  but  from  some  other  evidences,  it  is  presumed  to  belong  to  the 
Genus  Ormoceras. 
Position  and  locality.  Watertown,  in  the  Black-river  limestone. 

(Cabinet  of  the  Albany  Institute.) 

Ge»u8   ENDOCERAS. 
[Greek,  Evfov,  within,  and  xifog,  a  horn.] 

I  propose  this  term,  at  least  provisionally,  to  include  those  species  of  the  Orthocerata 
which  have  a  large  siphuncle,  mostly  lateral  or  excentric,  marked  or  ridged  on  the  outer 
surface  by  the  septa,  which,  from  their  oblique  direction,  give  it  the  appearance  of  a  tube 
with  spiral  lines.  Within  this  siphuncle  are  one  or  more  very  elongated  conical  tubes,  often 
one  within  another  to  the  number  of  four  or  five. 

This  latter  character  is  one  of  the  essential  features  of  the  Jictinoceras  of  Bronn  ;  but 
the  foundation  of  this  name  implies  an  impossibility,  and  requires  a  structure  incompatible 
with  the  economy  of  the  Orthocerata  ;  and,  therefore,  for  our  specimens  at  least,  we  must 
substitute  another.  • 

*  I  shall  be  able  to  ihow,  under  the  Okthocerata  of  the  Trenton  limestone,  that  such  a  structure  as  tliat  of  rays 
in  verticillations  from  the  internal  tube  to  the  walls  of  the  siphon  could  never  exist  in  an  animal  constituted  like  the 
Orthoeerat.  These  tubes,  being  developed  one  within  the  other,  and  remaining  within  the  siphuncle  only  temporarily, 
and  capable  of  separation  without  injury  to  either  the  young  lube  or  the  parent  shell,  could  never  have  been  provided 
with  verticillating  rays  to  sustain  themselves  in  that  position.  We  have  also  such  numbers  of  them  separated  from  the 
parent  shell,  that  had  there  been  any  such  structure,  some  indications  of  it  would  have  been  preserved. 
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92.  1.    ENDOCERAS  SUBCENTRALE  (n.  sp.). 

Pl.  XVII.  Fig.  4. 

External  form  unknown,  much  elongated ;  septa  rather  distant ;  siphuncle  a  large 
straight  subcentral  tube,  with  external  imbricating  elevations  at  the  attachment  of  the  septa. 
The  septa,  on  approaching  the  side  of  the  siphuncle,  turn  suddenly  upwards,  or  towards 
the  apex,  before  joining  the  tube.  A  small  portion  only  of  the  internal  tube  is  visible,  but 
enough  remains  to  show  its  character.  The  marking  is  too  faint  to  be  traced,  but  it  probably 
differs  from  any  other  species  in  this  rock. 

Position  and  locality.  This  fossil  occurs,  associated  with  the  Ormocehas,  in  the  limestone 
of  Black  river,  at  Watertown,  Jefferson  county.  {State  Collection.) 

93.  2.     ENDOCERAS  LONGISSIMUM  (n.  *p.). 

Pi..  XVIII.  Figs.  1,  1  a. 

Extremely  elongated,  cylindrical.  In  the  specimen  before  us,  the  internal  embryo  tubes 
of  the  siphuncle,  only,  are  preserved  :  these  are  cylindrical,  elongated,  very  gradually 
tapering,  each  one  fitting  within  the  other  nearly  close  at  the  aperture,  but  receding  from 
each  other  towards  the  smaller  extremity ;  markings  of  the  surface  not  visible. 

The  section  1  a  shows  at  least  three  distinct  tubes,  one  within  the  other,  which  extend 
the  whole  length  of  the  specimen.  The  portion  figured  is  eighteen  inches  in  length,  and 
this  is  probably  much  less  than  half  the  whole  length  of  the  original.  Fragments  of  this 
species  are  very  abundant  at  Watertown,  and  they  are  often  found  embraced  within  portions 
of  the  original  shell,  which  was  at  least  six  inches  in  diameter  and  several  feet  in  length. 

The  two  figures  connected  by  a  dotted  line  are  parts  of  the  same  specimen,  joining  as 
indicated.  The  section  1  a  shows  the  different  tubes,  one  within  the  other. 

Position  and  locality.  In  the  Black-river  limestone,  associated  with  Ormoceeas.  Water- 
town,   Jefferson  county.  (Cabinet  of  the  Mbany  Institute.) 


94.     3.     ENDOCERAS  MULTITUBULATUM(n.  sp.). 

Pl.  XVIII.  Figs.  2  o,  A. 

Teretely  conical,  tapering  somewhat  rapidly;  embryo  sheaths  numerous  (  five ) ,  one 
within  the  other  ;  sheaths  thin;  smooth  externally  ;  interspaces  equal,  narrow. 

This  species  differs  from  the  last,  in  tapering  more  rapidly  towards  the  apex,  and  in  the 
consequently  different  form,  as  well  as  in  the  greater  number  of  sheaths,  which  latter, 
however,  would  not  be  regarded  as  important. 

Position  and  locality.  In  the  Black-river  limestone  at  Watertown,  Jefferson  county, 
associated  with  those  forms  previously  figured. 

8* 
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95.    4.    ENDOCERAS  GEMELLIPARUM  (n.5p.). 

Pi>  XIX.  Fig«.  1  o,  4. 

Teretcly  conical,  somewhat  rapidly  tapering  ;  siphuncle  lateral  ;  septa  moderately 
convex,  distant ;  surface  1 

This  fragment  is  of  large  size,  being  four  and  a  half  inches  in  diameter.  It  is  remarkable 
for  presenting,  enclosed  within  the  siphuncle,  two  embryo  tubes,  which  in  themselves  show 
some  lines  of  septa  indicating  their  tendency  to  perfection. 

The  apices  of  both  these  tubes,  as  in  all  cases  of  single  embryo  tubes,  are  directed 
towards  the  apex  of  the  parent  shell.  One  of  them  is  slightly  bent  on  one  side,  and  covered 
with  stony  matter. 

Fig.  1  a.  External  view  of  the  fragment 

Fig.  1  4.  Transverse  section  of  the  smaller  extremity,  showing  the  siphuncle  tube  which  joins  the 

external  margin ;  within  which  are  shown  sections  of  the  two  embryo  tubes. 
Fig.  1  c.  Longitudinal  section  of  the  specimen,  d  and  e  being  the  two  enclosed  tubes,  one  of  them 

partially  covered  with  stony  matter. 

Position  and  locality.  In  the  Black-river  limestone  at  Henderson's  Bay,  Jefferson  county. 


96.     10.    ORTHOCERAS  FUSIFORME(n.  «p.). 

Pi,.  XX.  Fig.  1. 

Elongated,  gradually  tapering ;  outer  chamber  deep,  gradually  contracting  towards  the 
mouth,  giving  a  fusiform  aspect  to  the  specimen  ;  septa  approximate  ;  siphuncle  excentric. 

This  species  presents  the  peculiar  character  of  contracting  towards  the  aperture,  at  about 
the  same  rate  that  it  diminishes  from  the  last  septum  in  the  opposite  direction.  The  siphuncle 
is  a  large  apparently  even  cylindrical  tube.  Two  specimens  only  have  been  observed,  both 
of  which  are  from  the  base  of  the  Black-river  limestone,  near  its  junction  with  the  Birdseye. 
This  species  possesses  a  character  which  I  have  observed  in  some  others,  namely,  that  of 
having  several  of  the  last  septa,  and  the  final  one  especially,  more  closely  arranged  than 
the  others. 

Locality.  Watertown,  Jefferson  county  ;  Valley  of  the  Mohawk,  Herkimer  county. 
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TRENTON  LIMESTONE. 

This  limestone  is  more  important  than  either  of  the  preceding',  in  geographical  extent, 
thickness,  and  number  of  fossils.  It. usually  succeeds  the  Black-river  limestone,  or,  in  its 
absence,  the  Birdseye  limestone,  in  thin  shaly  layers,  or  in  compact  strata  separated  by 
shaly  laminae.  In  a  few  instances  the  rock  is  concretionary  in  its  lower  portions,  a  large 
proportion  of  shaly  matter  being  intermingled.  The  rock  is  for  the  most  part  thinbedded, 
of  a  dark  blue  or  black  color.  Towards  the  higher  part  of  the  mass  we  usually  find  some 
thickbedded  grey  subcrystalline  strata,  bearing  quite  a  different  £ispect  from  the  rock  below. 

Tracing  the  rock  upwards  from  this  point,  we  find  a  gradual  increase  of  shaly  matter, 
until  finally  the  whole  mass  becomes  a  shaly  limestone,  thence  passing  into  the  succeeding 
black  shale  by  imperceptible  gradations. 

The  rock  is  highly  fossiliferous  throughout,  some  localities  furnishing  more  than  others, 
and  oflTering  better  facilities  for  procuring  them.  The  number  of  species  figured  show  how 
prolific  it  has  proved,  even  under  a  very  imperfect  investigation.  Perhaps  none  of  the 
higher  groups  furnish  a  greater  number  of  species  in  the  same  extent  of  thickness  and 
surface  exposed,  than  does  this  rock. 

In  describing  the  rocks  of  New- York  in  the  Geological  Reports,  it  was  found  convenient 
to  separate  the  Trenton  limestone  from  the  Utica  slate,  and  the  succeeding  shales  and 
sandstones  of  the  Hudson-river  group.  The  same  distinction  has  been  kept  up  in  the  present 
Report,  though  a  more  thorough  investigation  of  the  palaeozoic  features  of  these  different 
rocks  has  proved  that  many  of  the  fossils  are  common  to  the  Trenton  limestone  and  the 
Hudson-river  group,  while  a  few  species  of  the  limestone  appear  in  the  Utica  slate.  Among 
the  trilobites,  we  may  mention  the  Calymene  Blumenhachii,  which  abounds  in  the  Trenton 
limestone,  is  rare  in  the  Utica  slate,  and  more  frequent  in  the  Hudson-river  group.  The 
Trinucleus  is  common  in  the  Trenton,  abundant  in  the  Hudson-river  group,  though  rarely 
seen  in  the  Utica  slate.  The  Triarthrus  Beckii  abounds  in  the  Utica  slate,  and  is  rare  both 
above  and  below,  though  occurring  in  both  situations. 

Nearly  all  the  species  of  the  Brachiopoda  of  the  Trenton  limestone  reappear  in  the 
Hudson-river  group,  though  rarely  seen  in  the  intervening  slate.  There  are,  at  the  same 
time,  species  in  the  Hudson-river  which  are  unknown  in  the  Trenton  limestone,  and  vice 
versa,  though  their  palaeozoic  relations  are  very  intimate  throughout. 

From  all  these  facts,  I  am  disposed  to  unite  the  whole  as  one  group,  still  retaining  the 
subdivisions  for  convenience  of  reference.  This  seems  the  more  desirable,  since  at  the  west, 
particularly  in  Ohio  and  Indiana,  the  augmentation  of  calcareous  matter  has  made  it  im- 
possible to  draw  any  line  of  demarcation  which  shall  correspond  with  the  three  divisions 
80  obviously  marked  by  their  lithological  characters  in  New- York. 
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FOSSIL  PLANTS  OF  THE  TRENTON  LIMESTONE. 
Plates  XXI.  &  XXII. 

In  the  soft  shaly  portions  of  this  limestone,  there  are  considerable  numbers  of  the  fucoid- 
like  vegetable,  fig.  1,  pi.  22.  They  often  appear  as  if  attached  by  roots,  but  are  never 
branched.  More  rarely  species  like  fig.  1,  pi.  21,  appear  upon  the  shaly  surfaces  of  the 
limestone. 

Great  numbers  of  obscure  vegetable  markings,  or  fragments  of  fucoid-like  bodies,  are 
frequently  found  in  the  shaly  strata  of  the  Trenton  limestone,  in  nearly  all  localities  where 
the  surfaces  are  exposed.  These  bodies  are  coextensive  with  the  rock,  and  even  much  more 
numerous  in  some  western  localities,  and  in  Canada,  than  within  the  State  of  New-York. 

97.    2.    BUTHOTREPHIS  GRACILIS  (n.*p.). 

Pi..  XXI.  Fig.  1. 

Stem  slender,  flattened,  branched  ;  branches  compressed,  leaflike,  subdichotomous, 
diverging,  opposite  and  alternate  ;  no  visible  structure. 

This  is  a  beautiful  species,  very  similar  to  some  of  the  linear-leaved  Potamogetons.  A 
carbonaceous  film  is  all  that  remains  of  the  fossil.  It  was  probably  a  succulent  marine  plant, 
not  unlike  Fuccs,  but  of  a  very  slender  form  and  habit.  It  occurs  where  the  crystalline 
limestone  is  separated  by  thin  shaly  layers,  upon  which,  and  upon  a  shaly  carbonaceous 
film  on  the  limestone,  this  fossil  is  found. 

Position  and  locality.  Jacksonburgh  and  Middleville,  Herkimer  county,  in  the  central 
and  lower  portions  of  the  Trenton  limestone.  {State  Collection.) 

98.    3.     BUTHOTREPHIS  SUCCULENS  (n.  sp.). 

Pu  XXII.  Figs.  2  a,  6. 

Fossil  composed  of  thick  succulent  stems ;  stems  branching ;  branches  divergent,  bi- 
furcating ;  structure  apparently  cellulous,  indistinct. 

This  fossil  resembles,  in  its  thick  succulent  stems,  the  Salicornia.  It  is  one  of  the  most 
prominent  and  remarkable  species  in  the  rock. 

This  is  the  lAthodendron  dichotomum  of  Eaton. 

Fig.  2  a.  A  portion  of  a  large  specimen,  the  branches  scarcely  compressed. 
Fig.  2  &  A  single  stem  with  branches,  from  another  plant. 

Ptmtion  and  locality.  In  the  Trenton  limestone,  Glen's  Falls.  {Cabinet  of  the  Troy  Lyeevm.) 


TRENTON   LIMESTONE.  63 

99.    3.    PAL^OPHYCUS  RUGOSUS  (n.  *p.). 

Pl.  XXI.  Fig.  2. 
Compare  with  P.  tubularit,  PI.  iii.  figs.  1,  2,  4,  5. 

Stem  subcylindrical,  rough,  branched  ;  branches  cylindrical,  diverging  at  nearly  right 
angles  from  the  main  stem.  The  surface  of  the  stem  is  very  rugose,  or  irregularly  pitted 
and  ridged  ;  the  branches  flexuous,  and  nearly  rectangular  to  the  stem. 

This  species  is  commonly  obtained  in  fragments,  and  presents  a  great  variety  of 
appearance. 

Position  and  locality.  Middle ville  ;  West-Canada  Creek,  and  below  Prospect  Hill,  in  the 
Trenton  limestone.  (State  Collection.) 


100.    4.     PALiEOPHYCUS  SIMPLEX  (n.jj9.). 

Pi.  XXII.  Figs.  1  a,  b,  c,  d. 

Stems  simple,  cylindrical  (or  flattened  and  angular  from  compression),  flexuous,  gra- 
dually tapering  to  an  obtuse  point ;  surface  smooth,  or  with  indistinct  interrupted  ridges  or 
striee  ;  one  side  often  with  a  longitudinal  groove. 

The  stems  are  apparently  hollow  tubes,  as  the  interior  is  filled  with  fragments  of  shells, 
crinoidal  columns,  etc.  The  crust,  or  substance  of  the  stems,  appears  to  have  been  of 
moderate  thickness  ( one-half  to  one  line ) ,  and  flexuous  or  elastic,  as  they  are  frequently 
bent  and  compressed. 

These  fossils  usually  occur  in  short  fragments,  but  they  are  not  unfrequently  met  with 
in  larger  portions  of  six  inches  in  length,  and  of  the  diameter  of  half  an  inch  or  more. 
From  their  tubular  structure,  flexuous  form,  and  apparent  attachment  by  roots,  they  have 
evidently  been  organic  bodies. 

This  species  is  perhaps  more  numerous  than  any  other  in  the  limestone,  as  I  have 
obtained  several  hundred  fragments  of  various  lengths  and  dimensions.  It  appears  to  have 
grown  only  during  the  shaly  deposition,  and  is  imbedded  in  this  portion  of  the  mass  ; 
consequently  it  is  absent  or  obscure  where  such  material  is  wanting  as  a  component  part  of 
the  rock. 

Fig.  1  a.  A  portion  of  a  large  stem,  and  section. 

Fig.  1  J.  A  fragment  compressed  and  bent. 

Fig.  1  e.  Section  of  the  same. 

Fig.  I  d.  A  small  fragment,  showing  the  groove  along  the  side  of  the  stem. 

Position  and  locality.  In  the  lower  shaly  portions  of  the  Trenton  limestone,  at  Middleville, 
Herkimer  county.  (State  Collection.) 


64  PAUEONTOLOOy    OF   rUEW-YOKK. 

CORALS  OF  THE  TRENTON  LIMESTONE. 
Plates  XXIII.  to  XXVI. 

The  corals  of  the  Trenton  limestone  are  limited  to  a  moderate  number  of  species,  and  a 
few  only  of  these  are  abundant ;  but  one  species,  the  Ch^tetes,  in  some  of  its  varied  forms, 
abounds  in  nearly  all  localities  of  the  rock.  These  species,  of  which  there  about  eighteen, 
are  referable  to  no  less  than  twelve  distinct  genera.  The  Chtetetes  Lycoperdon,  in  hemi- 
spheric forms,  often  abounds  in  certain  layers,  to  the  almost  entire  exclusion  of  any  other 
fossil ;  while  the  slender  and  branched  varieties  of  the  same  species  are  foimd  in  other 
situations,  covering  the  entire  surface  of  strata  for  many  yards  in  extent.  These  corals  rarely 
attain  to  massive  dimensions,  though  we  sometimes  meet  with  irregular  forms  weighing 
ten  or  twelve  pounds.  This  species  is  far  more  abundant  than  any  other,  and,  in  some  of 
its  protean  forms,  is  every  where  met  with  in  the  Trenton  limestone,  being  much  more 
numerous  than  all  the  other  species  together. 

During  the  entire  deposition  of  this  rock,  the  condition  of  the  ocean  does  not  appear  to 
have  been  favorable  to  the  continued  growth  of  corals,  since  no  massive  species  are  found 
in  it.  This  is  probably  owing  to  the  constant  intermingling  of  shaly  matter  during  the  time, 
which  interfered  with  the  growth  of  these  animals ;  for  there  seems  no  other  sufficient 
reason,  since  such  large  masses  of  the  Columnaria  are  found  in  the  thin  layer  of  Black- 
river  limestone  below  this  rock.  The  western  extension  of  this  formation  shows,  during  the 
same  period,  the  existence  of  immense  numbers  of  corals,  none  of  which  attain  to  large 
dimensions,  though  in  their  present  condition  they  form  a  considerable  proportion  of  some 
of  the  strata. 

101.    2.    CH^TETES  LYCOPERDON. 

Pt.  XXIIl.  Figs.  1,  la,b,c,  d,  e,/,  ^.  *,»,&.  2,  2  a,  3 ;  and  Pi,.  XXIV.  Figs.  1  a,  b,  e,  d,  «,/,  g,  h,  i,  k,  m,  n,  o. 

Favontet  Lycoperdon.     Say. 

Fatotilet  lycopoditet.    Vajtoxem,  Geol.  Report,  pag.  46,  fig.  3.    Emmoits,  Geol.  Report,  pag.  3S9,  fig.  3. 
Calamopora  fibrosa  [  I  ]    Golj>fu88,  1826,  Petrefacta,  pp.  82,  21.'5,  tab.  xxviii.  figs.  3  &  4  ;  tab.  xxiv.  fig.  9. 
Favositet  fibrosa?    Goldfuss,  1833,  Petref.  corrigenda,  p.  215. 

Compare  Oueteta  petropoHlantu,  Lonsdale  ;  Favositea  petropolitana.  Pander.     Murchison  &  VEBNXtnL, 
Geology  of  Russia  and  the  Ural  Mountains,  pag.  506,  pi.  A.  fig.  10. 

Coral  polymorphous,  composed  of  closely  aggregated  tubes  or  columns,  which  diverge 
gradually  from  a  broad  base  forming  hcmisplicrical  masses,  or  from  an  imaginary  axis 
producing  conical  or  ramose  forms ;  tubes  minute,  fibre-like,  traversed  by  diaphragms ; 
no  connecting  pores  ;  increase  of  the  coral  by  subdivisions  of  the  parent  tube,  or  by  the 
successive  addition  of  lateral  or  marginal  tubes  ;  Exterior  envelope  submembranous. 

This  abundant  coral  appears  in  hemispherical,  conical,  nearly  globular  and  ramose  forms. 
Its  most  usual  form  is  the  hemispheric  or  puffball-shape,  from  which  it  received  its  name 
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of  Favosites  Lycoperdon.*  Some  of  the  hemispherical  masses  show  a  great  divergence  of  the 
tubes,  as  if  radiating  from  an  axis  ;  while  others  are  nearly  vertical.  Specimens  approaching 
a  conical  or  ramose  form  exhibit  a  tendency  to  radiation  of  the  tubes  from  a  central  axis. 

A  comparison  of  all  these  forms  shows  no  essential  difference  of  structure,  farther  than 
might  be  expected  from  the  different  conditions  under  which^  the  fossil  was  developed  ;  and 
I  am  at  present  disposed  to  regard  all  the  forms  referred  to  this  species  as  varieties  of  the 
same,  although  there  may  be  some  links  wanting  to  show  the  perfect  gradation  from  the 
hemispheric  to  the  ramose  forms.  It  is  not  intended  to  be  understood  that  the  hemispheric 
and  globular  masses  always  develop  the  ramose  varieties,  like  fig.  2,  pi.  23  ;  these  doubt- 
less having  this  form  from  their  commencement.  Still  the  specimens  1  g,  pi.  23,  and  1, 
pi.  24,  show  that  the  massive  varieties  do  sometimes  become  ramose  to  some  extent ;  and 
there  are  other  specimens,  which  could  not  be  represented  in  figures,  that  prove  more 
clearly  the  development  of  the  ramose,  from  the  massive  forms.  In  addition  to  these  more 
regular  forms,  this  coral  sometimes  presents  itself  in  irregular  massive  forms,  as  if,  while 
a  group  had  been  growing,  they  were  disturbed,  a  part  of  the  polyps  being  destroyed,  and 
the  others  growing  onward  and  increasing,  finally  producing  shapeless  masses. 

These  remarks  are  made  for  the  purpose  of  calling  the  attention  of  the  student  to  these 
circumstances,  particularly  as  the  hemispheric  masses  alone  have  been  referred  to  Say's 
species.  These  observations  will  be  better  understood  by  a  comparison  with  the  following 
figures,  drawn  from  different  specimens. 

Fig.  1.  Portion  of  a  vertical  section  of  a  hemispherical  form  of  large  size,  showing  (he  radiating 
structure  from  increase  of  tubes  by  subdivision,  and  also  the  increase  by  development  of 
marginal  tubes.  The  tubes  are  filled,  and  have  become  solid  columns,  which  are  easily 
separable  by  a  slight  blow  of  the  hammer. 

Fig.  1  a.  A  portion  magnified,  showing  only  the  enlarged  columns ;  the  diaphragms  not  visible. 

Fig.  1  b.  Transverse  section  of  a  small  conical  or  hemispheric  form,  showing  the  radiating  arrangement 
of  the  tubes. 

Fig.  1  c.  A  portion  of  the  same  enlarged,  showing  the  diaphragms  at  regular  intervals  in  some  of  the 
tubes  which  are  divided  longitudinally. 

Figs.  1  d,  e,  f.  Different  external  forms  of  the  coral  :  I  d  and  /  with  more  depressed  forms,  being  the 
more  usual ;  while  1  e  shows  a  tendency  to  branching,  which,  if  continued,  would  produce 
a  coral  with  a  massive  centre  and  numerous  branches. 

Fig.  1  ^.  A  large  irregular  mass  with  numerous  diverging  branches,  some  of  which  are  broken  off, 

■  showing  the  radiating  arrangement  of  the  tubes  from  a  central  axis.  This  specimen  exhibits 

the  same  tendency  as  in  1  «,  carried  forward  to  a  greater  extent,  showing  how  the  same 

form  may  produce  the  ramose  varieties.  The  tubes  or  solid  columns,  where  the  branches 

are  broken  off,  present  precisely  the  same  structure  as  in  the  smaller  hemispheric  masses. 

Fig.  1  A.  A  fragment  from  a  larger  mass,  where  the  tubes  are  not  filled  with  calcareous  matter,  showing 
the  regularity  of  the  diaphragms,  which  are  distant  a  little  less  than  the  width  of  the  tubes. 

Fig.  1  ».  The  same  enlarged.  The  mass  is  light  and  spongy  like  recent  coral,  and  appears  to  be  com- 
posed of  numerous  smaller  ones  which  were  drifted  together,  and  afterwards  recommenced 
their  growth,  forming  a  very  irregular  mass. 

*  From  its  resemblance  to  Lycoperdon  bovista. 
[  PALiEONTOLOGT.]  9 
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Fig.  2,  Tar.  ramosus.  A  fragment  of  limestone,  with  numerous  worn  fragments  of  a  coral  upon  its 
surface.  The  structure  of  this  coral  is  apparently  identical  with  those  just  noticed,  though  it 
has  assumed  a  perfectly  ramose  form.  Large  surfaces  of  limestone,  covered  with  such  frag- 
ments, are  found  in  many  situations  where  the  hemispheric  form  does  not  occur,  as  well  as 
where  that  is  found. 

Fig.  2  a.  A  fragment  enlarged,  showing  the  columnar  structure  upon  the  worn  surface.  The  tubes 
terminate  at  unequal  heights,  from  having  been  worn  and  broken  off  in  this  manner. 

Fig.  3.  A  cylindrical  specimen  having  the  bases  of  three  branches  above,  which  appear  to  have  been 
suddenly  contracted  and  discontinued  ;  as  also  the  central  shaft,  which  has  been  broken  off, 
and  partially  healed  before  the  death  of  the  animal.  The  form  of  the  openings  of  the  tube 
is  not  correctly  given  in  this  figure.  It  is  not  unusual,  in  the  branching  forms,  to  find  speci- 
mens in  which  the  branches  have  been  broken  off,  and  the  polyps  adjoining  the  fracture, 
by  the  addition  of  lateral  tubes,  commence  covering  up  the  part  and  terminate  it  abruptly, 
as  the  branches  of  this  specimen  and  the  upper  branches  of  1  g. 

Numerous  figures  might  be  given,  illustrating  the  varieties  of  form  assumed  by  this  coral. 

The  following  have  been  added  on  Plate  XXIV. : 

Fig.  1  a.  Section  of  a  small  hemispherical  mass,  showing  the  tubes  nearly  vertical  to  the  base. 

Fig.  1  b.  A  portion  of  the  same  magnified. 

Fig.  1  e.  The  base  of  one  of  the  hemispherical  forms,  where  the  polyps  have  just  commenced  their 
operations  ;  the  tubes,  though  distinctly  formed,  have  scarcely  a  perceptible  elevation.  The 
polyps  here  commenced  their  operations  by  attaching  themselves  to  a  valve  of  the  Orthit 
testudinaria,  and  thence  extended  laterally  on  all  sides.  This  is  the  common  mode  of  com- 
mencing their  growth ;  and  an  examination  of  the  base  usually  reveals  the  fragment  of  some 
shell,  trilobite,  or  other  organic  body  in  the  centre.  The  tubes  do  not  attach  directly  to  this 
foreign  body,  but  a  kind  of  membranaceous  envelope  is  first  spread  over  it,  and  from  this  the 
tubes  take  their  origin,  the  envelope  continuing  to  extend  laterally  as  the  growth  of  the  coral 
advances. 

Fig.  I  d.  A  small  membranous  envelope  of  this  coral,  from  which,  in  some  parts,  the  tubes  have  just 
commenced  rising  :  this  substance  is  thin,  and  concentrically  wrinkled  on  both  sides.  These 
bodies  are  often  found  of  an  inch  or  more  in  diameter  when  the  tubes  have  scarcely  com- 
menced their  growth  ;  and  in  many  cases  we  find  them  not  more  than  half  a  line  in  height, 
and  are  thence  able  to  trace  them  through  all  their  stages  of  growth. 

Fig.  1  «.  A  portion  of  an  irregular  massive  specimen,  showing  a  tendency  to  branching  more  distinctly 
than  the  specimens  represented  on  Plate  XXIII. 

Fig.  If.  A  few  tubes  of  the  same  enlarged,  showing  the  structure  before  exhibited  in  the  hemispheric 
masses. 

Fig.  I  ^.  A  cylindrical  branched  specimen. 

Fig.  1  A.  A  portion  enlarged,  showing  the  radiated  tubes. 

Fig.  1  ».  Enlarged  ends  of  the  tubes  on  the  surface  of  fig.  1  g. 

Figs.  I  m  &.  I  k.  Smaller  branched  and  cylindrical  specimens.  In  these  the  direction  of  the  tubes  is 
more  nearly  in  the  direction  of  the  axis  of  the  coral,  as  shown  in  fig.  I  o  :  they  are,  otherwise, 
similar  to  the  previously  noticed  forms.  The  opening  of  the  tubes  upon  the  surface  being 
likewise  more  oblique  to  the  axis,  they  present  a  different  form  as  represented  in  fig.  1  n. 
It  is  possible  that  these  small  forms  may  be  found  constant  enough  to  receive  a  distinct 
designation  ;  but  at  present  1  perceive  so  insensible  a  gradation  from  these  forms  to  figs.  1  g 
and  1  «,  that  I  am  unable  to  define  any  limits  to  either  variety. 
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I  have  devoted  a  considerable  space  to  the  illustration  of  this  species,  and  my  only 
apology  must  be,  that  since  the  work  will  be  mainly  distributed  among  learners,  I  desire 
to  make  it  readily  understood  by  them.  If  therefore  the  author's  own  labors  can  in  any 
manner  be  offered  as  a  substitute,  the  student  may  find  his  task  easier  than  to  be  left  in 
such  cases  with  a  single  illustration,  while  many  hours  of  labor  might  be  required  to 
convince  himself  that  all  these  forms  were  identical. 

Position  and  locality.  This  species  occurs  in  infinite  numbers  in  the  Trenton  limestone, 
and  in  nearly  every  part  of  the  rock.  In  some  localities  the  hemispheric,  and  in  others  the 
cylindrical  and  ramose  forms  prevail,  and  not  unfrequently  both  occur  together. 

This  species  commences  its  existence  soon  after  the  final  deposition  of  the  Calciferous 
sandstone,  where  it  is  somewhat  rare.  In  the  Trenton  limestone  it  presents  its  maximum 
development,  but  is  still  quite  common  in  the  Hudson-river  group.  At  the  west  it  is  equally 
abundant  and  protean  in  its  forms  in  both  these  groups,  acquiring  its  maximum  development 
at  a  higher  point,  geologically,  than  in  New- York.  The  same  species  apparently  reappears 
after  the  deposition  of  the  Oneida  conglomerate,  and  is  found  in  the  Niagara  group,  as 
well  as  in  the  Pentamerus  and  subsequent  limestones.  A  similar,  if  not  identical  species, 
occurs  in  the  Hamilton  and  Chemung  groups. 

Its  geographical  range  is  equally  extensive  with  its  geological  range.  It  occurs  in  nearly 
every  part  of  New- York,  in  many  places  in  Pennsylvania,  in  Virginia,  Kentucky,  Ten- 
nessee, Ohio,  Indiana,  Michigan  and  Wisconsin,  as  well  as  Canada. 

Its  principal  localities  in  the  Trenton  limestone,  are  Trenton  Falls,  Middleville,  Jackson- 
burgh,  Watertown,  Lowville,  Turin,  Plattsburgh,  Chazy,  Glen's  Falls,  and  numerous 
other  localities  in  the  Mohawk,  Champlain  and  Black  River  valleys.         (State  Collection.) 


102.     3.     CHiETETES'?  RUGOSUS  (n.  jrp.). 
Pl.  XXIV.  Figs,  i  a,  b. 

A  polymorphous  or  ramose  coral ;  branches  somewhat  compressed ;  tubes  radiating 
almost  vertically  from  a  central  axis  ;  diaphragms  numerous,  regular  ;  interior  walls  of  the 
tubes  rugose,  or  transversely  wrinkled. 

The  tubes  are  larger,  the  interior  distinctly  rugose,  and  otherwise  presenting  a  somewhat 
different  aspect  from  the  preceding,  to  which,  however,  it  is  closely  allied.  The  specimen 
figured  shows  a  ramose  form,  the  branches  diverging  in  three  directions,  but  they  have 
been  broken  off  before  the  coral  was  imbedded. 

Fig.  2  a.  The  specimen  of  the  natural  size. 

Fig.  2  b.  An  enlarged  portion,  showing  the  form  of  the  tubes  and  the  rugose  interior. 

Position  and  locality.  In  the  lower  part  of  the  Trenton  limestone,  at  Middleville,  Herki- 
mer county. 
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103.  4.    CHiETETES  COLUMNARIS  (  n.  sp.) 

Pi.  XXIII.  Figs.  4,  4  a. 

Coral  massive,  hemispherical  or  subglobose,  consisting  of  a  series  of  parallel  or  diverging 
polygonal  tubes  ;  tubes  four-  or  five-^ided,  simple,  without  visible  transverse  dissepiments 
or  connecting  pores ;  interior  of  the  cells  apparently  rugose  or  denticulate. 

The  rugose  structure  within  the  cell  probably  indicates  the  existence  of  diaphragms  which 
have  disappeared.  The  fossil,  in  its  general  form  and  structure,  has  the  appearance  of  a 
Fatosites,  from  which  a  cursory  examination  would  not  induce  us  to  separate  it.  A  closer 
examination  proves  that  the  tubes  are  usually  four-sided,  and  that  there  are  no  connecting 
pores  in  the  walls  of  the  cells.  These  characters  had  decided  me  to  separate  it  from  the 
Genus  Favosites,  before  knowing  fully  the  characters  on  which  the  Genus  Ch^tetes  is 
founded.  It  appears  referrible  to  the  latter  genus  from  its  general  similarity  to  some  of  the 
species,  the  character  of  quadrangular  cells  probably  being  unimportant  and  not  constant. 
The  apparent  absence  of  diaphragms,  or  transverse  dissepiments,  is  perhaps  due  to  their 
subsequent  destruction,  or  solution  and  removal. 

This  species  occurs  in  large  massive  forms  of  a  foot  or  more  in  diameter,  and  I  have  seen 
it  only  in  such  masses,  and  in  fragments  of  similar  ones.  The  substance  of  the  coral  is 
usually  replaced  by  chert  or  hornslone. 

Fig.  4.  A  fragment,  of  the  natural  size. 

Fig.  4  a.  An  enlarged  portion,  showing  the  general  form  of  the  tubes. 

Position  and  locality.  Lower  part  of  the  Trenton  limestone.  Sugar  River,  Lewis  county. 

104.  1.     RECEPTACULITES  NEPTUNIII 

Pl.  XXIV.  Figs.  3  a,  ft,  e,  d. 

BeeeptaculUe*  ^eptunii.    De  France,  Diet,  des  Sci.  Nat.,  Tom.  45,  p.  5. 

—  —  Bl,ainvilxe,  Man.  D'Actinologie,  pag.  672;  atlas,  pi.  C.  fig.  1  a,  ft,  c,  d. 

Suborbicular  or  hemispherical,  depressed  in  the  centre ;  surface  presenting  a  series  of 
quadrangular  cells,  within  each  of  which  is  a  vertical  cylindric  tube  opening  upwards ; 
openings  of  the  tubes  not  entirely  circular. 

This  fossil,  which  is  apparently  identical  with  the  one  described  by  De  France,  and 
figured  in  Blainville's  Manuel  d  ^Adinologie,  occurs  in  oval  or  suborbicular  forms  some- 
what depressed  in  the  centre.  The  upper  surface  presents  a  series  of  quadrangular  openings 
made  by  the  intersection  of  vertical  lamellae,  whijJi  cross  each  other  in  the  direction  of 
curved  lines,  like  the  peripheries  of  a  series  of  circles  of  different  diameters  having  distant 
centres.  An  examination,  by  grinding  down  the  surface  of  these  quadrangular  openings, 
shows  that  the  centre  is  occupied  by  a  circular  tube.  These  tubes  radiate  from  the  base, 
and  gradually  assume  a  vertical  position  in  ascending.  They  present  no  marks  of  vertical 
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lamellae  or  diaphragms,  but  are  constricted  near  the  upper  surface  of  the  specimen,  and 
again  at  a  point  some  distance  below. 

Fig.  3  a.  The  upper  surface  of  the  specimen,  showing  the  quadrangular  or  rhomboidal  openings  upon 

the  outside. 
Fig.  3  i.  A  portion  of  the  same  enlarged,  with  a  few  of  the  openings,  showing  the  aperture  of  the 

cylindrical  tube  within.  The  opening  above  is  not  entirely  circular. 
Fig.  3  e.  Vertical  section  of  the  cylindrical  tubes  through  the  centre  of  the  mass,  as  they  appear  on  a 

weathered  surface.  As  these  converge  towards  the  base,  the  ends  only  are  seen,  as  shown  in 

the  figure. 
Fig.  3  d.  Three  of  these  tubes  enlarged,  showing  a  contraction  or  stricture  near  their  upper  termination, 

and  the  same  below. 

Position  and  locality.  In  the  Trenton  limestone,  Carlisle,  Pennsylvania.* 


105.     3.    STREPTOPLASMA  CORNICULUM  ( n.  sp.) . 
Pl,  XXV.  Figs.  1  a,  b,  e,  d,  e. 

Turbinate,  curved  near  the  base,  which  terminates  in  an  acute  point,  somewhat  rapidly 
expanding  above ;  cup  profound  ;  lamellae  about  sixty ;  surface  marked  by  strong  lon- 
gitudinal lines  indicating  the  lamellae,  which  are  crossed  by  fine  concentric  wrinkled  lines. 

Length  varying  from  three-fourths  to  one  and  a  half  inches. 

This  species  has  usually  been  referred  to  Cyathophyllum  ceratites  of  Goldfuss  ;  but  an 
examination  of  its  structure  proves  that  it  does  not  belong  to  the  Genus  Cyathophyllum. 

Fig.  1  a.  A  small  nearly  perfect  individual. 

Fig.  1  ft.  A  larger  specimen. 

Fig.  1  «.  A  short  and  less  curved  specimen,  with  the  surface  distinctly  marked. 

Fig.  1  d.  A  portion  of  the  surface  of  the  last  enlarged. 

Fig.  1  «.  Vertical  section  on  one  side  of  the  centre. 

Position  and  locality.  This  species  occurs  principally  in  the  thin  shaly  layers  intervening 
between  the  calcareous  beds  in  the  lower  part  of  the  rock.  It  is  found  at  Trenton  Falls, 
Middleville,  Turin,  Watertown,  and  at  numerous  other  localities.  {State  Collection.) 

'  The  species  described  by  Defrance  is  from  a  very  ancient  rock,  according  to  the  remarks  of  De  Blainvilu, 
and,  we  may  presume,  from  the  same  formation  as  our  own,  rendering  it  the  more  probable  that  the  two  are  identical 
species.  The  only  observed  difference  between  the  two  is  in  the  apertures  of  the  tubes,  which,  in  our  species,  are  not 
circular  as  represented  in  the  figure  of  De  Blainvh-le.  The  figure  of  Coscinopora  sulcata  (  Goldfuss,  Plate  ix. 
fig.  19  6)  resembles  very  closely  the  upper  or  inner  surface  of  our  coral ;  but  the  species  from  the  lead-bearing  lime- 
stone of  the  West,  usually  referred  to  Coscinopora  sulcata,  is  totally  different  from  our  species,  and  probably  distinct 
from  that  of  Gouittm,  since  that  species  is  referred  by  him  to  the  Jura  limestone. 
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106.    4.     STREPTOPLASMA  CRASSA  (n.  yp.)- 
Pl  XXV.  Figs.  3  a,  b,  e. 

Obliquely  turbinate,  slightly  curved,  gradually  expanding  upwards  from  an  obtuse  point ; 
lamella;  about  fifty,  coarse  and  strong ;  surface  marked  by  longitudinal  lines  coincident 
witli  tlie  lamellae ;  transverse  lines  obsolete. 

The  whole  aspect  of  this  specimen  is  strong  and  coarse,  differing  essentially  from  the 
last,  which  presents  a  neat  symmetrical  outline  and  surface.  The  interior  presents  some 
apparent  irregularity  in  the  lamellae,  showing  a  depression  toward  the  more  expanded  side 
of  the  coral,  somewhat  like  Caninia.  The  structure  otherwise,  however,  is  unlike  Caninia, 
and,  as  in  Streptoplasma,  consists  of  simple  vertical  lamellae. 

This  species  resembles  in  some  degree  the  one  so  common  in  the  Black-river  and  Birdseye 
limestones,  but  the  lamellae  are  coarser  and  stronger,  and  equal  in  thickness  to  twice  the 
space  between  them. 

Fig.  2  a.  Lateral  view  of  a  specimen,  the  edges  somewhat  broken. 

Fig.  2  b.  Longitudinal  section,  showing  the  internal  arrangement  of  the  lamellae. 

Fig.  2  e.  View  of  the  cup,  showing  imperfectly  the  meeting  of  the  lamellce  in  the  centre. 

Position  and  locality.  Trenton  limestone,  near  Middleville.  Rare. 


107.    5.    STREPTOPLASMA  MULTILAMELLOSA  (n.  jp.). 

Pl.  XXV.  Figs.  3  a,  b,  e. 

Obliquely  turbinate,  somewhat  curved,  rapidly  enlarging  above  ;  cup  moderately  deep  ; 
lamellae  about  120,  thin,  edges  apparently  slightly  crenulated ;  exterior  covering  thickened, 
smooth. 

This  species  somewhat  resembles  the  iS.  comiculum  in  form  ;  but  it  is  more  robust,  the 
lamellae  more  numerous,  and  the  cup  more  shallow.  The  outer  edges  of  the  lamellae, 
where  denuded  of  their  covering,  appear  to  be  crenulated  or  wrinkled,  and  the  spaces 
between  them  are  twice  their  thickness  :  this  last  character  alone  is  probably  suflScient  to 
distinguish  the  species  from  the  two  preceding. 

Fig.  3  a.  Lateral  view  of  a  specimen,  somewhat  shortened  from  wearing  off  of  the  smaller  extremity. 
Fig.  3  b.  Transverse  section,  showing  the  thin  lamellse. 
Fig.  3  e.  An  enlarged  portion  of  the  denuded  outer  surface. 

Position  and  locality.  In  the  grey  crysta:lline  part  of  the  Trenton  limestonje,  Watertown, 
Jefferson  county ;  and  near  Trenton,  Oneida  county.  (State  Collection.) 
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108.     6.     STREPTOPLASMA  PARVULA  («.  sp.). 

Pi..  XXy.  Figs,  4  a,  b,  e. 

Turbinate,  curved,  somewhat  gradually  expanding  above  ;  cup  deep,  occupying  about 
one  half  the  length  of  the  specimen  ;  lamellae  few  ( about  30 ) ,  strong ;  surface  smooth  ; 
edge  of  the  cup  not  recurved. 

This  species  is  much  smaller  than  either  of  the  preceding,  and,  presenting  a  nearly 
smooth  surface,  differs  externally  from  the  young  specimens  of  S.  corniculum.  The  lamellse 
are  also  fewer  than  in  that  species,  and  are  comparatively  thinner  and  weaker  than  in  S. 
crassa.  In  many  instances  the  margin  is  broken  off  to  the  depth  of  the  cup,  showing  the 
lamellae  in  the  centre  as  high  as  on  the  outer  margin,  but  this  is  always  due  to  accident. 

It  is  much  more  numerous  than  eithet  of  the  preceding  species,  and  is  rarely  associated 
with  them  in  the  rock. 

Fig.  4  a.  The  lower  part  of  a  specimen  of  ordinary  size,  with  the  margin  of  the  cup  broken  off,  showing 

the  lamellffi  within. 
Fig.  4  b.  Transverse  section  of  the  same,  showing  the  simple  radiating  lamellse. 
Fig.  4  e.  A  group  of  the  saraa  Three  of  the  specimens  lie  upon  the  surface  of  the  stone,  with  their 

bases  nearly  in  contact. 

Position  and  locality.  In  the  thin  shaly  layers  just  above  the  Birdseye  limestone,  at 
Middleville,  Herkimer  county,  (State  Collection.) 


109.     1.     PORITES?  VETUSTA(n.  «p.). 

Pl.  XXV.  Figs.  5a,b. 

A  sub-hemispheric  coral,  cortiposed  of  irregular  concentric  laminae  ;  cells  vertical  to  the 
laminae  ;  openings  upon  the  surface,  nearly  circular,  with  internal  vertical  lamellas  which 
reach  half  way  to  the  centre. 

To  some  extent,  this  specimen  presents  the  character  of  Porites,  in  a  great  degree  of 
perfection.  The  surface  of  the  specimen  being  weathered,  the  radiating  lamellae  are  often 
obliterated.  The  centre  of  the  cells  are  also  destitute  (  perhaps  from  weathering)  of  the 
fine  elevated  points  characteristic  of  some  recent  species  of  the  Porites. 

This  is  the  only  species  known  to  me  in  the  lower  term  of  our  system,  which  presents, 
in  any  degree  of  perfection,  the  characters  of  the  recent  Porites. 

Fig.  5  a.  Surface  of  the  specimen,  a  part  only  showing  the  cells. 

Fig.  5  b.  A  portion  magnified.  The  figure  on  the  right  hand  is  one  of  the  cells  more  distinctly  enlarged. 

Position  and  locality.  In  the  lower  part  of  the  Trenton  limestone,  near  its  junction  with 
the  Black-river  limestone.  Watertown,  Jefferson  county. 
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110.     1.     CYATUTFORMIS  {n.  sp.— Genus  undetermined). 

iPi.  XXV.  Figi.  6  a,  b,  e. 

Depressed  cyathiform,  concave  in  the  centre ;  edges  thick,  rounded,  reflexed ;  upper 
surface  rcteporoid  or  irregularly  reticulated  ;  spaces  somewhat  elongated,  rhomboidal. 

The  outer  surface  is  scarcely  visible,  but,  as  far  as  seen  over  the  edge  of  the  cup,  it  is 
reticulated.  The  upper  and  inner  surface  has  a  reticulated  structure,  with  almost  un- 
interrupted concentric  rugose  lines  and  fainter  transverse  lines.  From  the  state  of  the 
specimen,  its  structure  cannot  be  fully  made  out,  but  it  may  belong  to  the  Retepore  family. 

Fig.  6  a.  View  of  specimen,  looking  upon  the  upper  or  inner  surface. 

Fig.  6  b.  Lateral  view  of  specimen. 

Fig.  6  e.  Enlarged  portion  of  the  inner  surface,  showing  the  structure  and  arrangement  of  the  cells. 

The  form  of  this  fossil  is  very  sin^ilar  to  that  of  some  species  of  Tragos  or  Scyphia, 
figured  by  Goldfuss. 

Position  and  locality.  In  the  Trenton  limestone,  Carlisle,  Pennsylvania. 

{Cabinet  of  Mr.  Coitxad.) 


Gehtjs   ESCHAROPORA. 
[  Qreek,  srfj^ap,  a  scar,  and  ♦opa,  pore  or  cell.] 

Character.  Coral  consisting  of  a  solid  cylindrical  or  subcylindrical  stem,  gradually  tapering 
above,  expanded  and  attached  by  rootlike  ramifications  below;  surface  entirely  celluliferous ; 
mouths  of  cellules  oval,  scarcely  contracted,  enclosed  in  a  rhomboidal  space  formed  by 
elevated  oblique  lines  which  cross  the  coral  in  two  directions  ;  cellules  consisting  of  oval 
tubes  of  nearly  equal  dimensions  throughout,  which  radiate  in  an  ascending  direction  from 
an  imaginary  axis. 

This  genus  is  proposed  to  include  the  peculiar  fossils  figured  on  Plate  XXVI.  figs.  1  a, 
by  c,  d,  e,  and  fig.  2,  which  can  scarcely  fall  under  any  genus  already  constituted.  The 
coral  consists  of  a  cylindrical  stem,  which  is  never  branched  in  any  specimens  yet  seen. 
The  opening  of  the  cells  upon  the  surface  is  very  similar  to  Eschaea,  but  more  like  those 
of  the  proposed  Genus  Stictopoha.  In  unworn  specimens  the  surface  presents  the  rhom- 
boidal divisions,  within  which  are  the  oval  cellules  as  in  the  last  named  genus ;  but  it  differs 
from  that  genus  in  having  no  internal  axis  separable  from  the  outer  celluliferous  crust,  and 
in  the  entire  surface  being  covered  with  cellules,  while  the  edges  of  the  Stictopora  are 
usually  free  from  them,  being  sharp,  and  often  striated. 
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111.     1.    ESCHAROPORA  RECTA. 

Pl.  XXVI.  Figs.  1  a,  b,  e,  d,  e,f,  g. 

Coral  straight,  rigid,  unbranched,  cylindrical  or  slightly  compressed. 

The  essential  characters  are  expressed  in  the  remarks  under  the  generic  description. 

Fig.  1  a.  Specimen  natural  size ;  the  lower  extremity  expanding  to  form  the  rootlike  processes,  and 

terminating  abruptly  above. 
Fig.  1  J.  An  enlarged  portion,  showing  the  arrangement  of  cells,  which  are  apparently  in  ascending 

spiral  Unes  around  the  axis. 
Fig.  i  c.  A  small  specimen,  entirely  cylindrical,  tapering  above  to  an  acute  point. 
Fig.  1  d.  An  enlarged  portion,  showing  the  oblique  elevated  lines  crossing  the  surface,  in  the  spaces 

between  which  are  the  openings  of  the  cellules.  These  lines  are  partially  obliterated  in 

worn  specimens. 
Fig.  1  e.  The  root  or  attaching  part  of  this  coral  :  the  blanches  embrace  a  portion  of  stony  matter. 

Upon  the  base  of  the  broken  shaft  of  the  coral,  a  portion  of  the  surface  is  marked  as  the 

specimen  1  a. 
Fig.  1  /  Transverse  section  of  the  axis  of  this  specimen. 
Fig.  1  g.  A  longitudinal  section  of  one  of  these  corals,  a  little  on  one  side  of  the  centre,  showing  a  few 

ranges  of  the  apertures  of  the  cells,  and  the  diverging  and  ascending  tubes  on  either  side. 

Position  and  locality.  In  the  Trenton  limestone,  both  in  its  lower  and  central  portions. 
Middleville,  Jacksonburgh,  &c.  Herkimer  county.  (State  Collection.) 


112.    2.    ESCHAROPORA  RECTA,  var.  NODOSA. 

Pl.  XXVI.  Fig.  2. 

This  coral  consists  of  a  fragment  somewhat  bent.  The  surface  presents  the  same  arrange- 
ment of  cellules  as  in  the  figs.  1,  differing  only  in  the  nodulose  elevations  on  the  elevated 
ridge  along  the  centre  of  the  shaft. 


Genus   STIC  TOP  OR  A. 

[  Greek,  tfrixrog,  spotted  or  punctured,  and  •ropa,  pore.] 

Character.  A  foliaceous,  somewhat  calcareous,  branching  coral,  attached  below  by  a 
smooth  rootlike  expansion ;  stems  and  branches  bifurcating,  and  sometimes  coalescing, 
celluliferous  on  both  sides,  with  a  thin  central  axis  ;  cellules  consisting  of  oval  tubes,  not 
urceolate  or  utricular  ;  apertures  distinctly  oval,  with  a  raised  border  nearly  as  large  as  the 
cell  within. 

Remark.  Although  it  is  impossible  to  define  precisely  what  was  the  orginal  form  of  the 
mouths  of  these  cellules,  yet,  from  finding  large  numbers  of  them  unworn  and  apparently 
[  Paleontology.]  10 
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perfectly  preserved,  we  are  able  to  decide  that  they  differ  from  Escha&a  and  Flustra,  with 
which  they  seem  to  be  closely  allied,  as  well  as  with  Ceriopora  in  some  instances.*  We 
are  able  to  characterize  several  species,  depending  for  their  distinction  partly  on  their  mode 
of  growth,  and  partially  upon  the  arrangement  of  the  cellules  upon  the  surface. 


113.    5.    STICTOPORA?  ACUTA. 
Pi,.  XXVI.  Figs.3o,». 
Compare  Eschara  7  tcalpcUum.  Lonbdai.>  in  Silurian  System,  pag.  679,  pi.  15,  fig.  25,  25  a. 

Branches  numerous,  bifurcating,  celluliferous  on  both  sides  ;  cells  oval,  nearly  opposite 
on  the  two  sides  ;  outer  rows  of  cells  sometimes  smaller  and  less  distinct ;  margins  of  the 
coral  solid,  smooth  and  sharp  on  the  edges. 

The  branches  are  marked  by  from  seven  to  nine  rows  of  oval  cells,  which,  when  perfect, 
are  surrounded  by  an  elevated  border.  The  coral  is  usually  so  much  worn  that  the  edges 
of  the  apertures  do  not  rise  above  the  surface  of  the  branches. 

In  general  form  and  appearemce,  this  species  resembles  the  S.  ramosa  of  the  Black-river 
limestone  ;  but  on  a  careful  examination,  it  proves  clearly  distinct.  The  number  of  rows 
of  cells  is  fewer,  and  the  cells  larger  ;  the  edges  of  the  branches  are  solid,  smooth  and  sharp, 
while  in  that  species  the  cells  extend  entirely  to  the  margin.  The  most  essential  difference, 
however,  is  the  apparent  absence  of  an  axis  in  this  species  ;  while  the  S.  ramosa,  as  the 
other  species  of  the  genus,  is  separable  into  a  thin  celluliferous  crust  from  each  side, 
between  which  is  a  thin  flat  axis. 

This  species  is  placed  provisionally  under  the  Grenus  Stictopora,  from  its  general  analogy 
of  form  and  mode  of  growth  ;  but  a  further  examination  may  make  it  necessary  to  remove 
it  to  the  Gfenus  Escharopora,  from  the  structure  of  the  axis,  which  appears  to  be  inseparable 
from  the  celluliferous  crust. 


•  Mr.  Daita,  to  whom  I  have  submitted  the  examination  of  some  of  these  species,  suggests  that  S.  ramosa  is  rather 
nearer  Ceixepora  than  Flustka.  He  thinks  that  the  open  cell  is  owing  (as  in  Membbanipora)  to  the  exterior  not 
having  been  calcareous  (Letter  to  the  Author,  Aug.  19,  1846  ).  The  broad  foliaceous  expansions  of  S.  labyrinthica 
bear  lome  resemblance  to  McMBRAicroaA,  but  the  cells  are  not  narrowed  below. 

The  Genus  Cebiopora  of  Goij>rusi  includes  some  forms  (  pag.  217,  pi.  65,  figs.  11,  12  &  13  ),  which  are  very 
analogous  to  our  corals  ;  but  this  genus  is  composed  of  heterogeneous  materials,  as  is  clearly  proved  by  a  reference  to 
his  figures  and  descriptions.  A  large  number  of  the  species  given  by  Goldfuss  under  this  genus  are  distributed  by 
other  authors  under  Alveoutis,  Chrtsaore,  Heteropora,  Pustuupora  and  Spinipora  ;  leaving,  among  others 
under  Ceriopora,  several  species  very  analogous,  in  the  form  and  arrangement  of  cellules,  to  those  I  have  placed 
under  the  proposed  genus  Stictopora.  These,  however,  depart  so  widely  from  the  type  of  the  genus,  according  to 
the  description  of  the  author,  that  it  appears  preferable  to  arrange  them  under  another  term,  by  which,  at  least  among 
the  palsozoic  fostils  of  the  United  States,  it  is  believed  that  they  can  be  readily  recognized. 

The  essential  difference  between  this  genus  and  Escbaropora,  and  which  induces  me  to  separate  the  two,  lies  in 
the  existence  of  a  thin  foliaceous  axis  separating  the  bases  of  the  cells  in  Stictopora,  as  shown  on  Plate  iv.  fig.  4, 
and  Plate  xxvi.  fig.  4  (i  &.  /,  and  which  does  not  exist  in  the  typical  species  of  Escharopora  ;  the  cells,  as  in  ramose 
fonni  of  Fatositzs  and  other  similar  corals,  radiating  from  an  imaginary  axis. 
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Fig.  3  a.  A  small  fragment  of  limestone,  with  several  branches  of  the  coral  upon  its  surface. 

Fig.  3  b.  An  enlarged  portion  of  one  of  the  branches. 

Fig.  3  c.  Transverse  section  of  two  branches  of  the  coral,  just  above  the  bifurcation. 

Position  and  locality.  This  species  is  of  frequent  occurrence  in  both  the  lower  and  central 
portions  of  the  Trenton  limestone.  The  finest  specimens  have  been  obtained  from  the  lower 
thin  shaly  layers,  the  surfaces  of  which  it  sometimes  nearly  covers.  The  beautiful  specimen 
in  the  State  Collection  is  from  near  Herkimer  village.  It  also  occurs  at  Trenton  Falls, 
Middleville,  Boonville,  Sugar  River,  Watertown,  Plattsburgh,  Glen's  Falls,  &c. 

114.    6.    STICTOPORA  ELEGANTULA. 

Pl.  XXVI.  Figs.  4  a,  b,  c,  d,  e,f,  g. 

Branches  compressed,  rigidly  bifurcating,  and  usually  more  or  less  curved,  celluliferous 
on  both  sides  of  a  striated  axis  ;  cellules  roundish  oval,  margins  distinctly  elevated,  closely 
arranged  in  alternating  lines  ;  margins  of  the  branches  solid,  beautifully  striated,  sharp  on 
the  edges. 

This  species  is  readily  distinguished  from  the  last,  by  the  usually  shorter  and  broader 
branches,  by  the  greater  number  of  rows  of  cells,  and  their  more  rounded  form,  as  well  as 
the  beautifully  striated  margins  of  the  branches.  The  celluliferous  crust  frequently  separates 
from  the  central  axis,  which  presents  a  striated  surface,  with  marks  of  the  bases  of  the 
cellules  arranged  between  elevated  concentric  lines.  A  similar  character  will  be  observed 
in  the  species  of  this  genus  figured  on  Plate  IV.,  and  may  be  regarded  as  characteristic  of 
the  genus. 

Fig.  4  a.  A  small  fragment  of  the  natural  size,  showing  the  form  of  branches  and  arrangement  of  cells. 
Fig.  4  4.  A  small  part  of  the  same  enlarged.  The  form  of  the  cells  is  more  rounded  than  appears  in  this 

figure. 
Fig.  4  e.  The  entire  specimen  fig.  4  a  enlarged,  to  show  more  distinctly  the  arragement  of  the  cells, 

the  striated  margin,  etc. 
Fig.  4  i.  A  small  specimen,  bifurcating  above,  with  the  celluliferous  crust  nearly  removed,  a  few  of  the 

cells  only  remaining  near  the  base.  The  longitudinal  and  concentrically  transverse  stria 

are  clearly  shown. 
Fig.  4  «.  A  small  portion  of  the  same  enlarged. 
Fig.  4/  A  more  elongated  specimen;  the  branches  narrow,  and  bifurcating  more  nearly  like  the  last 

species.  The  celluliferous  crust  is  removed,  leaving  the  central  striated  axis. 
Fig.  4  ^.  A  small  portion  of  the  last  enlarged. 

The  specimen  4  /  is  referred  to  this  species,  though  with  some  hesitation,  from  the 
narrow  and  more  extended  branches,  and  fewer  rows  of  cells,  the  exact  form  of  which 
cannot  be  ascertained. 

Position  and  locality.  In  the  central  portions  of  the  Trenton  limestone,  associated  with 
Orthocerata,  Conularia,  Orthis  testudinaria,  Trilobites,  Sfc.  Middlevillej  Trenton  Falls, 
Jacksonburgh,  and  other  localities  in  the  Mohawk  valley.  (State  Collection.) 

10* 


76  PALJEONTOLOOY   OF  NEW-YORK. 

115.    2.    GORGONIA  PERANTIQUA. 

Pl,  XXVI.  Figs.  5  a,  b. 

Coral  consisting  of  niunerous  small  branches  proceeding  from  a  central  point ;  branches 
bifurcating,  smooth,  or  very  finely  striated  ;  cellules  arranged  on  two  sides  of  the  axis, 
opening  laterally. 

The  specimen  consists  of  a  number  of  lax  branches,  apparently  diverging  from  a  centre 
or  point  of  attachment :  these  branches  are  several  times  subdivided,  but  present  no  evidence 
of  connecting  bars. 

The  species  is  exceedingly  rare,  a  single  one  being  all  that  has  fallen  under  my  notice. 

Fig.  5  a.  The  specimen,  natural  size. 

Fig.  5  &  A  portion  of  a  branch  enlarged,  showing  the  openings  upon  the  two  sides  of  the  axis. 

Position  and  locality.  In  the  soft  shaly  layers  of  the  lower  part  of  the  Trenton  limestone, 
near  MiddUville,  Herkimer  county. 

116.     1.    AULOPORA  ARACHNOIDEA. 

Pl.  XXVI.  Figs.  6  a,  b,  e. 

Coral  consisting  of  a  fine  weblike  expansion,  diffusely  branching  and  anastomosing, 
attached  to  the  surface  of  other  bodies  ;  tubes  narrow,  slender,  short,  subclavate  or  straight, 
single  ;  mouth  sliglitly  elevated,  opening  obliquely  upwards,  smaller  than  the  cell  below. 

This  very  delicate  species,  in  some  portions  of  its  extent,  bears  considerable  resemblance 
to  Alecto  dichotoma  of  the  Jura  limestone  (  Lamoukoux,  Exp.,  p.  84,  t.  81,  f.  12  -  14 ; 
Blainville,  Man.  d  ^Ad.,  p.  464,  t.  65,  f.  1 ;  Aulopora  dichotoma,  Goldfuss,  Petrefacta, 
pag.  218,  pl.  65,  fig.  2);  but  other  portions  develop  a  structure  scarcely  compatible  with 
this  genus,  and  I  have  therefore  placed  it  imder  the  Genus  Aulopora.  The  illustration 
below  presents  a  magnified  view  of  a  distinct  part  from  that  shown  on  the  plate,  and 
exhibits  the  essential  characters  of  Aulopoe.*.*  It  is  the  only  species  of  the  genus  known 

*  A  magnified  portion  of  this  fossil,  a  part  of  which  (a)  shows  the  character  of  Aulopoka,  while  other  portions 
(b)  more  nearly  resemble  Alecto. 
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to  me  in  the  lower  term  of  our  system,  and  on  this  account  is  more  interesting,  as  showing 
the  early  commencement  of  this  peculiar  form  of  coral,  which  is  known  only  in  a  fossil 
state.  The  lowest  position  in  which  it  has  been  known  previously,  is  the  Wenlock  limestone, 
and  the  upper  limestone  of  the  Caradoc  (  Silurian  System,  p.  676 ) ;  others  occur  in  the 
Eifel  (Devonian) ,  and  other  species  are  known  in  the  Oolite  and  Jura  limestones. 

This  is  not  a  common  fossil  in  the  Trenton  limestone,  though  it  has  been  seen  in  several 
localities  widely  separated,  thus  proving  its  great  geographical  range. 

Fig.  6  a.  The  dorsal  valve  of  DtUhyris  lynx,  having  the  inner  side  of  ihe  shell  spread  over  with  a  fine 

web  of  this  httle  coral. 
Fig.  6  J.  A  magnified  portion,  showing  the  form  of  the  cells,  openings,  etc 
Fig.  6  e.  Two  of  the  cells  still  farther  magnified.  The  openings  and  structure,  in  these  portions,  are 

more  like  Alecto  than  Aulopora. 

Position  and  locality.  In  the  blue  shaly  limestone  of  Ohio  and  Kentucky,  equivalent  to 
the  Trenton  limestone  of  New- York. 


117.     1.    ALECTO  INFLATA. 

Pl.  XXVI.  Figs.  7  a,  b. 

Coral  attached,  arachnoid  ;  tubes  short,  much  expanded  above,  contracting  at  the  aper- 
ture, and  narrowing  rapidly  below  ;  mouths  large,  opening  obliquely  upwards. 

This  coral  resembles  the  last  in  its  mode  of  growth  and  general  appearance ;  but  the 
tubes  are  more  expanded  or  vesicular  above,  and  the  little  mouths  are  proportionally  more 
distinct.  It  is  clearly  referrible  to  the  Genus  Alecto,  in  its  mode  of  growth,  form,  and 
arrangement  of  cells,  which  proceed  one  from  the  other,  each  base  being  a  little  below  the 
aperture  of  the  previous  one. 

Fig.  7  a.  Dorsal  valve  of  Leptana  alUrnata,  on  the  outer  surface  of  which  this  coral  is  affixed. 
Fig.  7  b.  Two  of  the  tubes  magnified,  to  show  their  form. 

Position  and  locality.  This  coral  occurs  in  the  central  part  of  the  Trenton  limestone, 
associated  with  the  Trilobites,  Brachiopoda  and  Orthocerata  of  the  rock.  Trenton  Falls, 
Oneida  county. 

118.     1.    INTRICARIAI  RETICULATA. 

Pl.  XXVI.  Figs.  8  a,  b,  e. 

Coral  composed  of  a  great  number  of  filiform  cylindrical  branches,  which  anastomose 
irregularly,  and  spread  over  a  considerable  surface,  apparently  attached  to  some  other  body; 
cells  in  a  single  row  on  the  upper  side  of  the  branches ;  mouths  of  the  cells  circular  or 
slightly  oval. 


u" 
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This  coral  presents  the  essential  characters  given  by  de  Blatnville  for  the  Intricaria, 
a  genus  established  by  Defrance  for  a  fossil  coral.  Our  species  is  composed  of  fine  filiform 
branches,  which  diverge  and  anastomose,  sometimes  with  a  considerable  degree  of  re- 
gularity, leaving  oblong  hexagonal  spaces  between.  At  other  times  they  arc  irregular  in 
their  mode  of  branching  and  uniting.  The  worn  branches  are  smooth,  showing  that  the 
cells  do  not  penetrate  beyond  the  outer  crust  of  the  coral.  The  cells  are  in  a  single  row, 
except  just  below  the  bifurcation  of  the  branches,  where  there  is  a  double  row. 

This  beautiful  little  coral  is  exceedingly  obscure,  and  has  been  observed  only  on  the 
weathered  surfaces  of  the  rock,  though  it  is  believed  to  have  a  somewhat  extended  geo- 
graphical range.  It  is  found  associated  with  species  of  Stictopora,  and  small  ramose  forms 
of  the  Chatetes  lycoperdon. 

Fig.  8  0.  A  small  fragment  of  the  rock  covered  by  this  coral,  and  fragments  of  one  or  two  other  species 

(natural  size). 
Fig.  B  b.  A  portion  magnified,  showing  the  apertures  of  the  cells,  and  the  mode  of  branching  and 

anastomosing.  A  small  fragment  of  another  coral  lies  across  the  specimen. 
Fig.  8  c.  A  small  portion  of  a  branch  still  more  enlarged,  showing  the  apertures  of  the  cells. 

Position  and  locality.  In  the  lower  concretionary  portion  of  the  Trenton  limestone  at 
Watertown,  Jefferson  county ;  also  in  the  regularly  stratified  portions  of  the  same  rock 
near  Ticonderoga,  on  the  shore  of  Lake  Champlain.  (State  Collection.) 


119.    3.    RETEPORA?  FOLIAGE  A. 

Pl.  XXVI.  Figg.  9  o,  J. 

The  specimen  is  a  small  fragment,  apparently  of  the  non-poriferous  surface  of  Retepoka. 
It  is  a  thin  expanded  coral,  presenting  a  tessellated  surface  as  represented  in  the  figure ; 
the  small  sharp  elevated  ridges  not  crossing  each  other  directly,  but  appearing  as  if  knotted 
at  their  junction. 

This  single  specimen  is  all  that  has  been  seen,  and  farther  observation  is  required  to 
decide  satisfactorily  the  generic  relations  of  the  coral.  It  is  presented  here,  in  the  hope  of 
calling  the  attention  of  observers  to  the  existence  of  such  a  form  in  the  Trenton  limestone ; 
and,  also,  that  if  it  prove  to  be  a  Retepora,  it  is  the  lowest  position,  geologically,  in  which 
the  genus  is  known. 

Fig.  9  a.  The  specimen  (natural  size),  upon  the  surface  of  limestone,  with  other  corals. 
Fig.  9  b.  The  surface  of  the  same  enlarged. 

Position  and  locality.  In  the  shelly  part  of  the  Trenton  limestone,  nearly  half  way  from 
the  base  to  the  top.  Lowville,  Lewis  county. 
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Genus   ST  ELL  IP  OR  A.  ./ 

[  Greek,  (treKKa,  a  star,  and  iropa,  pore.] 

Character.  Coral  consisting  of  a  thick  expanding  crust,  apparently  attached  to  some  other 
marine  body  ;  surface  with  numerous  star-shaped  prominent  elevations  ;  stars  composed  of  ' 

4  to  9  strong  elevated  rays,  the  upper  edges  of  which  present  numerous  elevated  points  or 
pores.  ■  * 

This  peculiar  coral  approaches  nearer  to  the  Anthelia,  than  to  any  other  genus  re- 
presented in  works  within  my  reach.  The  stars  have  not  the  distinct  circular  centre  re- 
presented in  the  figure  of  M.  de  Blainville,  but  in  other  respects  they  correspond  very 
nearly. 

120.     1.    STELLIPORA  ANTHELOIDEA. 

Pl.  XXVI.  Figs.  10  a,  b,  c. 

The  specimen,  which  is  a  fragment  only  of  a  larger  thick  crustaceous  expansion,  presents  f 

upon  its  surface  about  ten  perfect  star-shaped  elevations,  with  remains  of  several  others 
upon  the  fractured  edges  of  the  specimen.  These  stellated  elevations  are  irregularly  dis- 
posed, and  not  of  uniform  size  or  number  of  rays ;  the  smaller  having  the  fewer  rays,  and 
appearing  to  be  near  the  margin  of  the  coral.  The  intermediate  space  is  almost  smooth,  or 
finely  granulated. 

For  this  unique  and  very  interesting  specimen,  I  am  indebted  to  Luke  Wilder,  Esq.  of 
Lowville,  Lewis  county,  whose  zeal  and  discrimination  have  enabled  him  to  collect  a  very 
fine  cabinet  of  the  fossils  of  the  Trenton  limestone.  This  coral  is  associated  with  fragments 
of  two  or  three  species  of  Trilobiles,  Orthis  testudinaria,  Chatetes,  Sticiopora,  and  the  last 
noticed  species  of  Retepora  ? 

Fig.  10  a,  represents  the  fragment,  with  the  prominent  star-form  cells  of  the  natural  size.  ^-^ 

Fig.  10  4.  Three  of  these  stars  enlarged,  showing  points  or  pores  upon  their  upper  surface.  One  of  these 

stars  has  a  slightly  irregular  form  in  the  centre,  as  if  composed  of  parts  of  two  :  this  is  true 

of  several  others. 
Position  and  locality.   In  the  central  part  of  the  Trenton  limestone.   Lowville,  Lewis 
county. 

121.  1.  GRAPTOLITES  AMPLEXICAULE. 

Pl.  XXVI.  Figs.  na,b. 
Compare  Graptolitet /oliaeeut.  Portxock,  Geol.  Report  of  Londonderry,  Tyrone,  &c.,  pag.  320,  pl.  19,  fig.  9  a,  b,  c. 

Stipes  slender,  linear,  elongated,  surrounded  by  small  sheathing  folioles  or  scales,  giving 
it  a  serrated  appearance  ;  folioles  small,  acute. 
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This  species,  allliough  compressed,  has  still  considerable  thickness  of  substance,  unlike 
those  in  the  slate,  which  are  compressed  to  extreme  tenuity.  The  substance  appears  to 
have  been  partially  calcareous,  or  at  least  corticiferous,  and,  being  imbedded  in  compact 
limestone,  has  retained  more  nearly  its  original  character  than  those  imbedded  in  the  soft 
shales,  where  any  calcareous  matter  would  have  been  removed.  The  central  stipe  is  clearly 
surrounded  by  small  triangular  scales,  which  sheath  at  the  base,  and  taper  abruptly  to  an 
acute  point  above.  This  structure,  where  the  whole  is  flattened,  gives  a  serrated  character 
to  the  stipes.  * 

This  fossil  is  not  uncommon  in  the  Trenton  limestone,  (hough  it  never  occurs  so  abundant- 
ly as  other  species  do  in  the  slates  above. 

Fig.  1 1  a.  A  group  of  these  fossils ;  all  the  stipes,  except  one,  having  been  broken  off  by  a  fracture  of 

the  stone. 
Fig.  1 1  A.  An  enlarged  portion,  showing  the  edges  of  the  sheathing  scales. 

Position  and  locality.  In  the  central  part  of  the  Trenton  limestone.  Trenton  Falls,  Mid- 
dleville,  &c. 


CRINOIDEA  OF  THE  TRENTON  LIMESTONE. 
Plates  XXVIL,  XXVIH.  &  XXIX. 

Nolwitlistanding  the  fact  that  some  portions  of  the  Trenton  limestone  are  composed  in  a 
great  degree  of  the  broken  and  comminuted  remains  of  the  Crinoidea,  still  it  is  very  rare 
to  meet  with  specimens  approaching  to  perfection.  Much  diflSculty  has  been  encountered 
in  consequence  of  this  circumstance,  since  the  numerous  fragments  of  columns,  apparently 
belonging  to  different  species,  rendered  it  necessary  to  make  some  disposition  of  them. 
One  or  two  fortunate  discoveries,  among  this  family  of  fossils,  has  enabled  me  to  decide 
satisfactorily  as  to  the  reference  of  the  columns  which  are  most  numerous,  leaving  but  few 
undetermined  fragments. 

In  addition  to  the  Crinoidea  of  this  ancient  period,  we  have,  in  the  Family  Echino- 
DERMATA,  the  Gcuus  AsTERiAs,  whicli  appears  in  this  rock  in  unequivocal  form  and 
condition.* 

The  Crinoidea  of  this  period  are  not  only  specifically  distinct  from  those  in  the  succeeding 
geological  eras,  but,  together  with  those  of  the  Hudson-river  rocks,  present  the  characters 
of  a  group  or  family  quite  distinct  from  any  similar  group  in  the  higher  strata. 

*  The  small  tubercle,  from  the  Chazy  limestone,  figured  on  Plate  iv.,  though  perhaps  not  entirely  satisfactory  as 
proof  of  the  existence  of  Abterias  at  that  period,  offers  a  presumption  which  is  strengthened  by  the  occurrence  of 
an  unequivocal  species  in  the  Trenton  limestone,  several  individuals  of  which  have  been  found. 
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Genus   S  C  H  IZ  0  C  R  I  NU  S. 
[  Greek,  (fx'^h  '°  cleave ;  in  allusion  to  the  clefl  or  double  interscapular  plates.] 

Character.  Pelvis  composed  of  five  pentagonal  plates  ;  first  costals  five,  joining  at  their 
lateral  edges ;  second  costals  five,  separated  by  a  hexagonal  intercostal  plate,  which  rests 
upon  the  upper  lateral  edges  of  the  lower  costals ;  scapular  and  arm-plates  five,  hexagonal, 
the  lower  side  curved  and  fitting  the  concave  upper  edge  of  the  plates  below  ;  hand-joint 
double  or  bipartite,  as  also  the  interscapular  or  interbrachial  plates ;  hands  and  fingers 
regularly  bifurcating. 

This  genus,  in  its  general  features,  bears  a  close  resemblance  to  some  species  of  the 
Cyathocrinus  ;  but  the  greater  number  of  series  of  plates,  and  the  duplicate  character  of 
the  interscapular  plates,  is  suflicient  to  separate  it  from  that  genus.  It  bears  considerable 
resemblance  in  its  characters  to  the  Dimerocrinites  of  Phillips,  presenting  nearly  the  same 
deviations  from  Cyathocrinus  which  that  genus  does  from  Actinocrinites. 

■     ■'*|, 
122.     1.     SCHIZOCRINUS  NODOSUS  (n.  jjp.).  ,  .^> 

Pi..  XXVII.  Figs.  I  a- p. 

Body  cupshaped,  obtusely  pentagonal,  spreading  somewhat  abruptly  from  the  column  ; 
arms  short ;  fingers  in  ten  pairs,  fimbriated  ;  column  round,  composed  of  joints  of  unequal 
thickness  and  diameter,  the  larger  ones  furnished  with  side-arms  ;  surface  of  the  joints 
deeply  striated  in  radii,  which  give  a  serrated  appearance  to  the  edges  of  the  plates. 

This  species  is  perhaps  the  most  abundant  of  any  in  the  Trenton  limestone,  though 
usually  seen  only  in  fragments  of  columns.  The  column,  as  in  many  other  species,  varies 
considerably  in  appearance  at  diflferent  distances  from  the  body  ;  which  characters  require 
to  be  considered,  in  order  to  recognize  the  same  when  found  in  small  fragments.  The  thin 
upper  plates  of  the  column  are  about  equal  in  thickness  and  diameter ;  and  for  some  distance 
below  this  the  column  is  composed  of  alternating  larger  and  smaller  plates,  the  larger  ones 
being  thicker,  and  gradually  becoming  nodulose  on  their  margins.  In  tracing  the  column 
downward,  there  is  a  gradual  increase  in  number  of  the  smaller  plates  between  the  larger 
ones  ;  the  second  stage  being  two,  the  third  three,  and  the  fourth  four  ;  and,  in  the  mean 
time,  the  larger  plates  become  furnished  with  side-arms.  When  the  number  of  intermediate 
plates  between  the  arm-plates  reaches  the  number  of  five,  the  central  one  shows  a  tendency 
to  thickening  and  enlargement,  and  does,  at  least  in  a  great  number  of  instances,  assume 
the  character  of  the  thicker  armed  plates,  which  finally  become  equally  developed  with  the 
others.  This  change  in  the  character  of  the  column  at  different  distances  from  the  body  v 

presents  a  great  variety  of  aspect,  and,  when  examined  in  fragments,  is  liable  to  lead  the 
student  astray,  by  inducing  him  to  refer  fragments  of  the  same  species  to  different  ones. 

In  weathered  specimens  of  this  column,  the  edges  present  a  beautiful  serrated  appearance, 
from  the  elevated  striae  upon  the  plates  of  the  column  joining  together,  the  elevations  of 
one  filling  the  depression  in  the  other.  The  side-arms  of  the  larger  joints  are  rarely  seen  of 
any  considerable  length,  the  bases  being  all  that  usually  remain  of  them. 
[Paleontology.]  11 
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Fig.  1  A.  A  nearly  perfect  individual  of  this  species,  with  portions  of  the  fingers  and  several  inches  of 
the  column  attached.  The  column,  in  its  different  parts,  shows  the  structure  which  the  other 
fragments  of  columns  present. 

The  body  is  composed  of  plates  arranged  as  follows  : 
Fig.  lb.     B.  Pelvis,  composed  of  five  small  pentagonal  plates. 

—  First  costal  plates  five,  hcptagonal,  resting  upon  the  upper  and  inner  edges  of  the  pelvic 

plates. 
-.  Second  costal  plates  five,  hexagonal,  resting  upon  the  upper  edges  of  the  costal  plates. 

H.  Scapulars  five,  hexagonal,  and  resting  directly  upon  the  last. 

0.  Intercostal  plate. 

1.  Double  interscapular  plates. 

The  intercostal  plate  supports  upon  its  upper  lateral  edges  a  pair  of  interscapular 
plates,  which  are  in  turn  succeeded  by  two  other  pairs  of  similar  plates ;  the  last  pair 
truncated  on  their  upper  angles,  and  more  deeply  excavated  between,  supporting  on  the 
upper  and  inner  lateral  edges  a  small  quadrangular  plate,  and  upon  the  truncal^  upper 
edges  a  pair  of  larger  quadrangular  plates. 
K.  Brachial  plates.  Each  of  the  scapulars  is  surmounted  by  a  hexagonal  brachial  or  arm- 
plate,  which  supports  a  double  cuneiform  arm-joint  i,  from  which  proceed  the  hands 
and  fingers  m,  n. 
Fig.  1  e.  Part  of  one  of  the  tentaculated  fingers  of  this  species.  The  tentacula  are  long,  and  not  jointed ; 
the  joints  of  the  fingers  are  cuneiform,  the  tentacula  being  attached  to  the  broader  side  of 
each  joint 
Fig.  1  d.  A  part  of  one  of  the  fingers  magnified,  showing  the  tentacula  attached  to  the  broader  side  of 

the  plate. 
Fig.  1  «.  A  fragment  of  a  small  column.    /  The  same  enlarged,  showing  characters  precisely  similar 

to  the  fragments  of  larger  columns. 
Fig.  I  g.  A.  column  of  large  size ;  the  upper  part  showing  the  larger  thick  plates,  which  are  nodulose 
on  their  margins,  alternating  with  three  thinner  plates  :  lower  down  the  number  of  inter- 
mediate plates  becomes  four,  and  below  this  five,  when  the  central  one  becomes  thicker  and 
broader,  the  edges  projecting  beyond  the  others. 
Fig.  1  A.  A  fragment  of  a  small  column ;  the  surface  worn  nearly  smooth,  and  presenting  only  the 

points  of  attachment  of  the  side-arms  on  the  thicker  joints. 
Fig.  1  i.  A  small  column;  the  larger  joints  unusually  projecting,  and  their  edges  elevated. 
Fig.  1  k,  I,  m.  Fragments  of  columns  from  different  parts,  showing  the  alternation  of  larger  and  smaller 
plates,  points  of  attachment  for  side-arms,  and  the  weathered  surface  exhibiting  the  serrated 
appearance  of  the  edges  of  the  plates. 
Fig.  1  n,  0.  Specimens  showing  the  character  and  aspect  of  fragments  of  different  parts  of  the  column. 
In  some  portions  there  are  six,  seven,  and  eight  intermediate  plates,  the  central  ones  usually 
extending  a  little  beyond  the  others,  and  showing  a  nodulose  margin. 
Fig.  1  p.  Ends  of  the  plates  of  the  columns,  showing  a  striated  surface. 

This  column,  though  so  variable,  is  still  so  different  from  the  columns  of  other  species, 
that  there  will  be  no  difficulty  in  recognizing  the  species  even  from  small  fragments. 


,  ,  TRENTON    LIMESTONE.  ^ 

Position  and  locality.  This  species  occurs  in  nearly  every  part  of  the  Trenton  limestone, 
being  more  abundant  in  the  lower  strata  than  in  any  other  position  in  the  rock.  The 
columns  are  found  in  great  abundance  at  Middleville,  Herkimer  county ;  also  at  Trenton 
Falls  and  Jacksonburgh.  The  specimen  fig.  1  o  is  from  Glen's  Falls,  where  it  is  found  in 
the  shaly  portions  of  the  limestone.  It  is  found  also  at  Plattsburgh,  Watertown,  and 
numerous  localities  in  the  Mohawk,  Champlain  and  Black  River  valleys. 


123.     1.    POTERIOCRINUS  ALTERNATUS  (n.sp.). 

Pl.  XXVIII.  Figs.  1  a,  b,  c,  d,  e,f. 

Body  obconical,  gradually  expanding  above,  and  furnished  with  fimbriated  tentacula. 
The  pelvis  is  composed  of  five  narrow  pentangular  plates,  which  gradually  enlarge  above, 
and  support  on  their  oblique  upper  edges  five  hexagonal  costal  plates,  which  are  surmounted 
by  the  heptagonal  brachial  or  arm-plates. 

This  species  presents  all  the  essential  generic  characters  of  Poteriocrinites  of  Millek, 
except  that  I  have  not  been  able  to  observe  the  interscapular  plate.  Each  of  the  arm- 
plates  supports  a  tentaculated  finger,  which  is  subdivided  above.  The  column,  as  far  as 
known,  is  comparatively  slender,  composed  of  thickened  plates  with  rounded  edges,  which 
alternate  in  size,  continuing  uniform  in  this  character  for  several  inches. 

Fig.  1  a.  A  specimen  upon  the  weathered  surface  of  the  limestone,  showing  imperfectly  the  structure 
and  arrangement  of  the  plates,  with  the  tentacula  and  a  portion  of  the  column  below. 

Fig.  1  b.  Shows  the  arrangement  of  the  plates  around  the  column,  and  the  attachment  of  the  fingers  to 
the  upper  part  of  the  brachial  plate. 

Fig.  1  c.  A  brachial  plate  separated. 

Fig.  I  d.  A  costal  plate  separated. 

Fig.  1  «.  A  pelvic  plate. 

Fig.  If.  A  portion  of  the  colunm  of  this  species,  showing  the  alternating  width  and  rounded  edges  of 
the  plates. 

The  figures  here  given  are  from  parts  of  several  individuals,  and  will  enable  the  student 
to  detect  the  specific  character  of  the  fossil  with  little  difficulty.  The  column,  however, 
appears  more  characteristic  than  any  other  part  of  the  animal,  for  the  shape  of  the  plates 
resembles  the  next  species. 

Position  and  locality.  This  fossil  is  found  in  the  grey  crystalline  portion  of  the  Trenton 
limestone,  in  Turin,  Lowville,  &c.  in  Lewis  county,  and  also  in  the  lower  portions  of  the 
same  rock  at  Middleville,  Herkimer  county.  Fragments  of  the  column  are  found  in  nu- 
merous localities,  and,  being  so  unlike  any  other  species  of  this  rock,  are  readily  referred 
to  their  proper  place.  C*'"'*  Collection.) 

11* 


84  PALiONTOLOOY   OF  NEW-TORK.  ,  » 

124.    2.    POTERIOCRINUS  GRACILIS. 

'  Pi^  XXVIII.  Fig».  2  a,  b,  e,  d,  e,f. 

*  Body  small,  obconical,   gradually  expanding  above,  surmounted  by  long  slender  bi- 

furcating tentacula,  which  are  not  fimbriated. 
'  The  pelvic  and  costal  plates  are  precisely  in  form  like  those  of  the  last  species,  but  the 

brachial  plate  is  much  shorter,  and  but  five-sided  ;  the  attachment  of  the  fingers  upon  the 
upper  side  is  by  a  broad  plate.  The  surface  of  the  plates  is  finely  granulated,  appearing 
nearly  smooth  to  the  naked  eye.  The  fingers  are  thrice  bifurcated  above  the  hand-joints, 
and,  towards  their  termination,  appear  to  be  covered  by  a  muscular  integument.  The  column 
is  proportionally  much  larger  than  in  the  last  species,  and  is  composed  of  thin  even  plates, 
which  are  closely  adhering  at  the  margins,  and  sometimes  appear  striated  longitudinally, 
^^P  the  whole  presenting  an  appearance  as  if  covered  by  an  integument.  A  few  of  the  upper 

joints  of  the  column,  only,  have  been  seen  in  a  single  specimen ;  the  Ijist  joint  adheres 
closely  to  the  base  of  the  pelvis.  This  species  differs,  likewise,  in  the  much  greater  length 
of  the  tentacula,  which  are  somewhat  unequally  bifurcated  above,  and  composed  of  long 
smooth  joints,  while  in  the  previous  species  the  fingers  are  tentaculated  and  shorter. 

The  irregular  intercostal  (interscapular  of  Miller)  plate  is  distinguishable  in  this  species, 
showing  that  it  is  clearly  referable  to  this  genus. 

Fig.  2  a.  A  specimrn  of  the  natural  size,  which  is  broken  off  just  below  the  last  joint  of  the  column, 
which  adheres  closely  to  the  pelvis.  The  tentacula  are  broken  off  above,  before  reaching 
their  lermination. 

Fig.  2  b.  The  same  enlarged,  showing  more  clearly  the  arragement  of  the  plates,  and  the  situation  of 
the  intercostal  plate. 

E.  Pelvis. 

F.  Costal  plates. 

J.  Irregular  intercostal  plate. 

H.  Scapular  plate. 
Fig.  2  e.  The  body  of  another  specimen,  with  a  few  of  the  last  joints  of  the  column  attached. 
Fig.  2  d.  The  same  enlarged,  showing  the  intercostal  plate  and  the  structure  of  the  column. 

Position  and  locality.  This  species  has  been  found  only  in  the  soft  shaly  layers  near  the 
*  base  of  the  Trenton  limestone,  at  Middleville,  Herkimer  county. 

{From  the  ColUetioru  of  Mr.  Wadleigh  and  Dr.  Emmons.) 
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Genus   SC  YP  H  OC  RINUS. 


[  Greek,  fl'xu9os,  a  little  cup,  and  xpivo?,  a  lily.] 


Character.  Pelvis  composed  of  five  pentagonal  plates  ;  costal  plates  five,  four  of  them 
heptagonal,  and  one  irregular  and  octagonal ;  a  second  row  of  costal  plates,  or  perhaps 
more  properly  a  double  row  of  scapular  plates,  which  are  similar,  uniform  and  quadrangular, 
except  over  the  irregular  costal  plate ;  scapulae  supporting  a  cuneiform  arm-joint,  inter- 
scapular and  interbrachial  plates. 

It  appears  necessary  to  designate  this  crinoidean  by  a  new  term,  since  those  with  which 
I  am  acquainted  differ  from  it  in  some  essential  points.  Disregarding  any  thing  more  than 
general  analogy  and  habit,  we  should  readily  refer  this  species  to  Cyathocrinus  ;  but 
taking  into  account  the  details  of  structure,  we  are  compelled  to  remove  it  from  that  genus. 

It  may  be  found  that  the  general  characters  here  given  can  be  extended  so  as  to  include 
several  others  which  do  not  fall  under  any  constituted  genus. 


125.     1.     SCYPHOCRINUS  HETEROCOSTALIS  (n.  5p.). 

Pl.  XXVIII.  Figs  3  a,  b,  c,  d,  e,f. 

Body  cupshaped,  expanding  above  with  five  double  arms  ;  pelvis  saucer-shaped,  com- 
posed of  five  pentagonal  plates,  which  are  closely  adhering  among  themselves,  and  to  the 
last  joint  of  the  column  ;  costal  plates  somewhat  heptagonal,  one  of  them  somewhat  ir- 
regularly eight-sided  ;  scapulars  and  second  scapulars  subquadrangular,  supporting  above 
a  cuneiform  arm-joint,  which  again  sustains  upon  its  oblique  upper  edges  two  ranges  of 
plates,  which,  continued,  form  the  fingers ;  interscapular  plate  sub-cuneiform  below  and 
quadrangular  above,  with  oblique  sides  which  support  two  interbrachial  plates,  against 
which  the  edges  of  the  cuneiform  arm-joint  rest. 

The  structure  is  fully  explained  by  the  figure  1  b,  where  the  dotted  lines  connect  the 
sides  of  the  plates  as  they  are  arranged  in  the  fossil. 

The  column  is  round,  moderately  large,  and  composed  of  joints  which  alternate  in  this 
manner  :  the  last  joint,  adhering  to  the  pelvis,  is  a  thin  plate  with  crcnulated  edges,  which 
is  succeeded  by  a  thicker  joint  with  a  rounded  smooth  edge  ;  again  a  thin  one  with  a 
crenuiated  or  fimbriated  edge,  and  so  on  alternately.  The  entire  surface  of  the  fossil  is 
rugose  or  sculptured  in  lines  and  points,  the  edges  of  the  plates  joining  by  slight  sutures. 

No  perfect  specimens  have  been  seen,  and  we  are  ignorant  of  the  entire  length  of  the 
fingers  and  tentacula,  which  were  probably  as  long  as  in  the  last  species. 

Fig.  3  a.  A  specimen  (natural  size),  with  the  fingers  and  column  broken  off;  the  form  otherwise  well 

preserved. 
Fig.  3  b.  The  structure  and  arrangement  of  the  plates,  the  letters  indicating  the  parts  as  explained  in 

the  previous  figures.  The  plates  are  slightly  enlarged  beyond  their  natural  size. 
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Fig.  3  e.  The  base  of  the  specimen  magnified,  to  show  the  fimbriated  plate  adhering  to  the  base  of  the 

pelvis. 
Fig.  3  d.  Lateral  view  of  a  smaller  specimen  of  the  same  species,  with  portions  of  the  fingers  remaining. 
Fig.  3  «.  The  same,  showing  the  base,  with  a  fragment  of  the  column  broken  off  and  lying  at  the  side. 
Fig.  3/  A  portion  of  this  column  magnified,  to  show  the  character  of  the  plates. 

Position  and  locality.  In  the  soft  shaly  layers  interstratified  with  the  calcareous  beds  in 
the  lower  part  of  the  Trenton  limestone,  at  Middleville,  Herkimer  county. 


126.    2.    SCHIZOCRINUS? 

Pi..  X.XIX.  Fig.  1. 

A  fragment  composed  mainly  of  the  fingers  and  tentacula  of  an  encrinite,  closely  re- 
sembling, and  probably  identical  with,  that  figured  on  Plate  XXVII.  The  joints  of  the 
fingers  are  cuneate  ;  the  tentacula  attached  to  the  thicker  edge  ;  the  latter  plain,  and  not 
jointed.  The  fingers  are  much  longer  than  those  of  the  specimen  just  referred  to,  but  the 
individual  was  also  larger  :  the  number  is  the  same  in  both  specimens. 

Position  and  locality.  In  the  compact  limestone,  associated  with  numerous  shells  of  this 
rock,  at  Sugar  River,  Lewis  county.  iState  Collection.) 


BASES  OF  ATTACHMENT  OF  CRINOIDEA. 

Pt.  XXIX.  Figs.  2  a,  b. 

The  base  or  rootlike  attachmeiit  of  the  columns  of  some  species  of  Crinoidea  are  some- 
times found  in  this  rock,  attached  to  other  fossil  bodies.  The  specimens  figured  are  both 
attached  to  a  worn  specimen  of  the  Cfuetetes  lycoperdon.  It  is  uncertain  to  what  species  they 
belong. 

Locality.   Trenton  Falls.  (State  Colleetion.) 

COLUMNS  OF  CRINOIDEA. 
Pl.  XXIX.  Figs.  3  a,  b,  e. 

Pentagonal  columns,  and  fragments  of  other  columns  of  which  the  body  has  not  been 
seen  in  the  Trenton  limestone,  are  sometimes  found  in  the  central  and  higher  portions  of 
that  formation.  For  description  and  illustration  of  the  one  figured  above,  see  Crinoidea  of 
the  Hudson-river  group. 

Locality.  Middleville,  in  grey  crystalline  Trenton  limestone. 

The  specimen  fig.  3  c  is  a  fragment  of  an  unknown  crinoidal  column,  which  presents  the 
peculiarity  of  being  deeply  striated  longitudinally,  and  having  distant  enlarged  plates, 
which  project,  with  rounded  edges,  beyond  the  general  circumference.  It  may  perhaps 
belong  to  the  Poteriocrinus  or  Scyphocrinus,  small  fragments  only  of  the  columns  of 
these  having  been  seen. 

Position  and  locality.  Middleville,  in  the  lower  part  of  the  Trenton  limestone. 
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Genus   E  C  HINO-EN  C  RINI  T  E  S. 

£eAtno-en<;rtni<e<,  Herman  Von  Meykr,  1826.     Karstner,  Archiv.  fur  die  Naturlehre,  Vol.  vii.  p.  1S5  - 

192,  pi.  2,  fig.  1  -  5  ;  Vol.  viii.  p.  232  -  237. 
Echinospluerito,  Pander,  1830,  Sp.     Bronn,  1833,  Sp. 
Goniocrinites,  Eichwald,  IS'lO. 

Echino-encrinua,  Volborth,  1842.  1 

Sycocystites,  Von  Buch,  1844. 

This  genus  is  one  among  the  few  which  Von  Buch  has  included  in  his  family  Cystidea, 
a  group  intermediate  between  the  Echinidea  and  the  true  Crinoidea,  and  which  pass  into 
the  latter  by  the  genus  Caryocrinus,  which  combines  in  some  degree  the  characters  of 
both  groups. 

The  discovery  of  a  species  of  this  genus  among  the  fossils  of  our  older  strata  furnishes 
another  interesting  link,  connecting  in  their  palaeozoic  characters  the  rocks  of  the  European 
continent  with  those  of  America,  and  showing  that  at  so  early  a  period,  when  the  peculiar 
forms  of  Echinodkrmata,  the  Crinoidea,  flourished  in  considerable  numbers,  a  genus  also 
existed  which  indicated  a  structure  intermediate  between  that  then  numerous  family,  and 
the  future  Echinidea,  a  portion  of  this  great  group  being  at  the  same  geological  period 
represented  by  a  true  Asterias. 

The  following  extract,  translated  from  the  observations  upon  this  genus  in  the  second 
volume  of  the  Geology  of  Russia  and  the  Ural  Mountains,  will  convey  a  more  definite  idea 
than  my  own  language  ;  since,  thus  far,  I  have  had  no  opportunity  of  examining  any  other 
than  very  imperfect  specimens. 

This  easily  characterized  genus  belongs,  as  well  as  the  Echinospii^rites,  to  the  Crinoidea  with 
closed  summits  and  destitute  of  arms,  or  the  Cystidea  of  M.  de  Boon  ;  but  it  is  distinguifhcd  from  the 
first,  by  the  small  number  of  its  plates,  their  form  and  their  regular  arrangement.  We  find  in  them, 
indeed,  only  four  basal  plates,  ten  intermediate  plates  forming  two  ranges  of  five  each,  and  five  superior 
plates  which  unite  at  the  summit.  Of  the  four  basal  plates,  three  are  quadrangular,  and  the  fourth  becomes 
pentagonal  by  the  truncation  of  its  salient  angle.  This  last  is  exactly  opposite  to  the  two  poriferous  y> 

rhombic  plates,  of  which  we  shall  speak  immediately  ;  and  upon  its  truncated  side  is  placed  one  of  the  '-|3f 

plates  which  extends  to  the  great  lateral  circular  aperture,  and  which  helps  to  form  its  contour.  This 
opening  is  free,  without  enclosing  plates ;  and  as  this  is  the  only  one,  except  the  mouth,  which  we  discover 
on  the  surface  of  these  bodies,  it  is  very  probable  that  it  served  both  as  the  anus  and  as  an  ovarian 
aperture.  M.  Volborth  supposes  that  it  was  divided  in  the  interior,  to  serve  this  double  function.  It  is 
certain  that  we  see  on  none  of  our  specimens  the  Convex  and  pentagonal  star,  which  is  always  remarked 
on  the  Echinosphsrites. 

Another  very  important  character  of  the  Echino-encrinites,  is  their  being  provided  with  a  thick, 
round,  creuse,  elastic  and  contractile  stem,  which,  by  its  thickness,  contrasts  with  the  small,  and  still  so 
little  known  stem,  of  the  other  genera  of  the  group  Cystidea.  This  stem  is  not  articulated  like  those  of 
the  Encrinites,  and  appears  to  be  composed  of  lubes  resting  one  within  the  other,  and  graduated  like  the 
compartments  of  a  spyglass  :  it  is  besides  covered  with  longitudinal  striae,  and  appears  to  u.s,  as  also  to 
M.  Volborth,  very  analogous  to,  if  not  identical  with,  the  Cornulites  serpularius  of  authors.* 
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The  surface  of  the  Echino-encrinites  is  irregular,  unequal,  and  embossed  The  plates  of  the  shell  are 
convex,  sub-pyramidal,  and  ornamented  with  thick  and  reticulated  striae.  These  striae,  always  perpen- 
dietUar  to  the  tide*  of  the  plate,  as  in  the  Echinosphaerites,  form,  by  their  combination  in  successive 
cAcpront,  five  or  six  rhombs  radiating  from  the  centre  of  these.  The  union  of  these  rhombs  forms  triangles 
inscribed  one  within  the  other  where  the  platrsare  regular,  or  in  part  having  a  common  base,  whin,  by 
the  reduction  of  the  sidos  of  a  plate,  one  of  the  rhombs  become  rudimentary  The  smallest  of  these 
triangles,  comprised  between  three  faces  of  the  pyramid,  corresponds  with  the  angles  of  the  plates  of  the 
shell 

The  Echino-encrinitPS  is  further  distinguished  by  the  presence  of  pores,  not  disseminated  over  the 
entire  surface  as  in  the  Ecbinosphsrites,  but  occupying  a  determinate  place,  and  bordering  three  small 
rhombuidal  areas.  These  p'res  were  only  imperfectly  .lefined  by  Schlotheim  in  his  Echinnsphotriies 
granatvm.  and  by  IVI  Herman  von  Meyer  in  his  Eckino-encriniles  senkenbergii  :  it  is  to  M.  VoL- 
BoRTU  that  we  are  indebli'd  for  having  exactly  marked  their  place  (  See  Bu/l.  de  Sainl-Peiersbourg, 
Vol  X..  no.  19,  pi.  1,  fig.  4,  a,  6  ).  Two  of  these  poriferous  rhombs  are  .situated  near  the  base,  and  have 
their  greit  diagonals  united  upon  one  of  the  angles  of  the  opening  where  the  stem  is  inserted  ;  while  the 
third  is  found  on  the  opposite  side,  between  the  mouth  and  the  great  lateral  opening,  and  directly  above 
the  pentagonal  basal  [late  :  the  two  first  are  mounted  upon  the  plates  of  the  two  inferior  ranges,  and  the 
last  upon  those  of  the  two  superior  ranges. 

What  was  the  di-sig^n  of  these  pores,  or  elongated  grooves,  which  bound  the  three  rhomboidal  areas? 
It  would,  doubtless,  be  difficult  to  affirm  any  thing  on  this  subject  :  it  is  suffii-ient  to  remark  that  these 
pores  are  disposed  according  to  the  same  law  as  in  the  Echinosphaerites,  or  the  Hemicosmites ;  that  is  to 
say,  that  they  part  from  the  centre  of  the  plates,  and  unite  at  their  angles.  The  middle  of  the  rhomboidal 
areas  are  usually  striated  ;  but  the  striie  are  less  distinct  than  upon  the  rest  of  the  crust,  and  appear  some- 
times a  little  worn  The  crust  is  in  general  solid,  and  crystallized  In  rhombohedrons  as  in  all  the crinoidea. 

The  genus  Eehinn-encriniles  has  been  established  by  M.  Herman  Von  Meter,  in  the  Aichives  of 
Karstner,  upon  a  specimen  now  unfortunately  lost.  The  description  and  the  figure  which  he  gives  of 
it  are  nevertheless  exact  enough  to  enable  us  to  recognize,  without  hesitation,  the  fossil  bodies  of  Saint- 
Petersburgh,  confounded  by  MM  Pander  and  Bronn  with  the  Echinosphseriics,  and  named  by  M. 
EicHWALD  Gorwcrinittit.  M.  dk  Buch,  struck  with  the  impropriety  of  the  name  of  M.  Herman  von 
Mever,  has  proposed,  in  his  Memnire  of  this  year,  to  change  it  for  that  of  Sycocystites.  Ahhough  this 
name,  it  must  be  allowed,  may  be  better  than  that  which  we  have  adopted,  wc  prefer  to  follow  the  rule 
which  we  have  imposed  upon  ourselves,  to  preserve  always  the  most  ancient  names. 

The  Echino-encrinites  belong,  as  well  as  the  Echinosphjerites,  to  the  Lower  Silurian  system  of 
Russia.  M.  VoLBORTH,  to  whom  we  owe  a  notice  upon  those  of  the  environs  of  Saint-Petersburgh, 
distinguishes  three  species  of  them  in  this  country  :  the  E.  striatus,  angulosus,  and  granatum.  We 
possess  only  the  two  first  of  these,  and  we  do  not  believe  that  the  third  species  is  identical  with  the 
EeMttospharitei  granatum  (  Wahl.),  to  which  this  author  compares  it.  Indeed,  according  to  M.  nK 
BccH,  this  last  species,  of  which  he  makes  the  type  of  his  genus  Caryocystilts,  should  have  a  very 
different  number  of  plates,  and  the  striae  not  reticulated.  The  Ec/iino-encriniles  senkenbergii  (  H.  von 
Meyer)  constitutes  probably  a  fourth  species.  M.  Bronn,  in  his  Lethaa  Geognostica,  had  reunited  it 
to  the  Eckinosphariles  granatum  (Schlot.);  but  in  the  additions  and  corrections  of  the  same  work, 
p.  1284,  he  says  that  M.  Herman  von  Meyer  has  shown  that  this  reunion  has  no  foundation. 

The  Echino-encrinites  appear  exclusively  to  belong  to  Russia;  at  least  we  do  not  know  of  their 
occurrence  elsewhere.  If  the  Cornuliles  serpularius  is  only  a  part  of  their  stem,  there  is  reason  to  believe, 
nevertheleas,  that  they  will  be  found  in  Gothland  and  in  England,  where  this  singrular  body  has  been 
discovered.  {Geology  of  Russia  and  the  Ural  Mountains,  Vol.  ii.  pp.  27,  28  &  29.) 
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127.    1.    ECHINO-ENCRINITES  ANATIFORMIS  (n.  sp.)- 

Pl.  XXIX.  Figs.  4  a,  b,  c,  d,  e,f. 

Body  composed  of  four  series  or  ranges  of  plates ;  basal  or  pelvic  plates  four,  three  of 
them  pentagonal,  and  one  with  the  upper  angle  truncated  ;  second  series  hexagonal ;  the 
third  series  indistinct,  those  forming  the  summit  not  visible.  Column  short ;  lower  ex- 
tremity very  slender,  and  composed  of  joints  which  are  twice  or  thrice  as  long  as  broad  ; 
in  ascending,  the  diameter  increases,  and  the  joints  are  shorter,  finally  becoming  flat  rings 
with  prominent  sharp  edges,  being  nearly  one  half  the  diameter  of  the  cup  above. 

The  summit  of  the  specimen  presents  an  appearance  as  if  the  original  had  been  provided 
with  arms  or  tentacula,  but  there  are  no  remains  of  them  observable. 

Our  species  approaches  very  closely  to  those  figured  and  described  by  H.  Von  Meyer 
and  VoLBORTH,  as  quoted  by  Von  Buck  in  his  paper  on  the  Cystidea*  ;  and  also  those 

•  Joamal  of  the  Geological  Society  of  London,  No.  5,  1846. 

The  accompanying  illastration,  fig.  1,  is  from  this  paper  of  M.  voir  Buch,  and  will  convey  a  more  definite  idea  of 
the  form  of  these  bodies  than  the  imperfect  specimens  thus  far  seen  in  our  rocks. 


Fig.  1  a,  the  summit,  with  the  mouth  ;  b,  the  ovarian  aperture  ;  c,  the  base. 
Fig.  2.  Lateral  view  of  a  specimen,  showing  the  ovarian  aperture. 

Fig.  3  a,  the  base  of  the  specimen  ;  .T  4,  lateral  view  of  the  same.  ^ 

Fig.  4.  A  portion  of  the  column  of  the  same  species. 

Fig.  5,  as  above,  is  the  Eehino-enerinites  ttriatiu  of  Paitbeii.  A  small  portion  of  the  column  is  still  adhering  to 
the  body,  and  the  side  on  which  is  situated  the  ovarian  aperture  a  is  much  extended. 

(PaUeontology  of  Russia  and  the  Ural  Mountains,  p^g.  29  &  30,  pi.  1  &  27.) 

M.  VoLBOBTH  has  recently  discovered  the  vefy  delicate  tentacula  of  the  Echino-encrinites  {Bulletin  de  la  Classe 
Phya.  Math,  de  S.-Petersbourg,  Vol.  iii.  no.  0 ).  They  are  placed  on  the  border  of  the  buccal  aperture,  and  do  not 
pierce  the  plates  as  in  ordinary  Crinoideans.  These  tentacula  are  not  fimbriated  ;  and  since,  according  to  M.  v.  Buch, 
the  animal  was  provided  with  an  ovarian  aperture,  they  were  not  required  for  protecting  the  eggs,  as  in  the  true 
crinoideans.  The  views  of  vow  BvcH,  however,  do  not  entirely  coincide  with  those  of  M.  Volborth,  who  regards 
this  aperture  as  the  anus.* 

*  Sm  boU  OB  pigs  xiT.  of  M.  PI  VlBBIDIL's  Otneral  View  of  the  Falmnoic  Fauna  of  Ruaaia. 
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in  the  Palaonlology  of  Russia  and  the  Ural  Mountains,  as  cited  above,  which  are  the  only 
authorities  within  my  reach. 

The  specimens  examined  are  very  imperfect,  consisting  first  of  a  column  and  a  few 
scattered  plates,  which  were  collected  by  myself  in  1835 ;  and  subsequently,  since  the  first 
pages  of  this  report  had  passed  through  the  press,  of  some  more  perfect  specimens,  collected 
by  Dr.  Budd,  in  Lewis  county,  who  has  kindly  forwarded  them  for  my  examination. 

There  are  some  slight  differences  observable  between  the  European  species  and  this  one, 
the  most  obvious  of  which  is  the  greater  elongation  and  breadth  of  the  cup  near  the  top  in 
the  latter.  This  feature,  however,  may  be  due  to  compression  ;  as  the  condition  of  our 
specimens,  which  are  imbedded  in  a  shaly  calcareous  mass  and  usually  crushed,  does  not 
admit  of  minute  comparison. 

The  occurrence  of  this  fossil,  so  nearly  allied  to,  if  not  identical  with,  the  Russian  species, 
is  an  exceedingly  interesting  circumstance,  since  all  the  specimens  before  known  are  from 
a  single  locality  (Pulcowa)  in  Russia.  The  position  also  corresponds  precisely  ;  for,  in  that 
country,  these  peculiar  fossils  occur  only  in  the  lower  part  of  the  Silurian  system.  So  true 
is  it  that  certain  organic  forms  are  reliable  in  the  determination  of  the  age  of  certain 
formations,,  that  M.  de  Verneuil,  on  seeing  my  specimens,  pronounced  the  rock,  without 
hesitation,  the  Trenton  limestone,  which  rock  is  unquestionably  identical  with  the  great 
Orthoceratite  limestone  of  Russia  and  Sweden. 

The  illustrations  which  I  have  been  able  to  give,  are  the  following  : 

Fig.  4  a.  The  column,  with  a  single  detached  plate  near  its  uppei  termination.  The  long  narrow  joints 
of  the  column,  which  gradually  become  shorter  and  broader  until  they  form  broad  thin  rings 
in  the  upper  part,  are  clearly  shown.  The  plate  belongs  to  the  second  range,  and  is  hexagonal, 
with  three  prominent  ridges  upon  its  surface.  A  curved  depression  on  one  side  shows  that  it 
formed  a  part  of  the  lateral  aperture. 

Fig.  4  b.  Part  of  a  similar  column,  with  the  plates  of  a  crushed  cup  lying  at  its  upper  termination. 
There  are,  at  the  summit  of  this  specimen,  one  or  two  free  nearly  circular  discs,  and  one 
apparently  attached,  as  if  forming  the  base  of  the  tentacula  at  one  point. 

Fig.  4  e.  One  of  these  plates  enlarged.  The  surface  is  worn  smooth,  with  the  exception  of  the  ridges 
upon  the  plate,  but  this  is  doubtless  due  to  maceration  and  abrasion. 

Fig,  4  i.  A  larger  and  more  perfect  specimen ;  the  plates  near  the  base  showing  the  strong  strise  upon 
their  surface,  which  are  at  right  angles  to  the  edges. 

Fig.  4  t.  The  structure,  as  far  as  can  be  ascertained  from  our  specimens. 

Fig.  4  /.  The  surface  of  one  of  the  plates,  magnified,  to  show  the  striae. 

Position  and  locality.  The  specimens  first  obtained  are  fVom  the  midst  of  the  fossiliferous 
portions  of  the  Trenton  limestone,  associated  with  C/uetetes,  Orthis  testudinaria,  ifc.  The 
last  are  from  a  stratum  upon  which  a  layer  of  shaly  matter  has  been  deposited,  imbedding 
the  fossils.  The  rock  contains  no  other  fossils.  Turin,  Lewis  county. 
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128.    2.    ASTERIAS  MATUTINA  ( n.  sp.) . 
Pu  XXIX.  Figs.  5  a,  b. 

Body  small,  with  five  radiating  arms ;  arms  elongated  ( length  twice  and  a  half  the 
width  of  the  body) ,  terete,  acute,  composed  of  three  rows  of  plates,  which  join  above  by 
their  lateral  margins.  Beneath  each  upper  lateral  row  of  plates  there  is  an  inferior  lateral 
range  visible,  leaving  the  sulcus  beneath  the  middle  row,  which  is  often  depressed.  The 
dorsal  plates  are  somewhat  hexagonal ;  those  of  the  arms  quadrangular  :  surface  punctate 
or  granulate,  perhaps  from  the  removal  of  the  spines  covering  the  surface. 

The  specimen  is  considerably  crushed,  and  two  of  the  arms  broken  off  at  the  base  ;  the 
raadreporiform  tubercle  upon  the  back  is  not  visible  in  our  specimen.  From  its  condition, 
the  structure  cannot  be  entirely  made  out,  but  it  is  sufficiently  clear  to  enable  any  one  to 
recognize  the  species. 

Three  specimens  of  this  highly  interesting  species  are  known  to  me,  two  of  which  occur 
in  the  Trenton  limestone  of  New- York.  It  bears  some  resemblance  to  the  one  found  at 
Cincinnati ;  but  it  would  appear,  from  the  figure  and  description  of  Prof.  Locke  (  Pro- 
ceedings Acad.  JVat.  Sci.,  Vol.  iii.  p.  33  ),  thai  it  is  a  distinct  species,  being  at  least  twice 
as  large,  with  the  centre  proportionally  larger,  and  the  plates  coihposing  the  arms  smaller 
than  in  our  species. 

The  name  {Asterias  antiqua)  given  by  Prof.  Locke,  is  already  appropriated  by  Troost 
for  a  very  distinct  species,  judging  from  his  figure  (Trans.  Geol.  Soc.  Penn.,  Vol.  i.  p.  232, 
pi.  10,  fig.  9),  and  probably  holding  a  higher  geological  position.  Prof.  Troost  also 
mentions  (page  235  of  the  work  just  cited)  having  "found  five  other  species  of  free 
Asterites  :  one  of  them  occurring  in  a  lower  stratum  than  that  in  which  the  A.  antiqua 
is  imbedded,  and  the  four  others  in  a  higher  situation  ;  all,  nevertheless,  below  the  Coal." 
It  is  therefore  quite  certain  that  the  Genus  Asterias  existed  during  the  deposition  of  the 
older  Silurian  rocks  in  localities  widely  separated  from  each  other,  and  also  that  the  genus 
is  represented  by  more  than  a  single  species. 

Fig.  5  a.  The  specimen,  natural  size. 

Fig.  5  4.  A  portion  enlarged,  showing  the  form  of  the  plates  and  the  punctate  surface. 

Position  and  locality.  The  specimen  figured  is  from  the  thin  shelly  layers  at  Trenton 
falls,  about  midway  of  the  rock.  Another  specimen  has  been  found  near  Canajoharie, 
probably  from  a  lower  position  in  the  Trenton  limestone.  An  imperfect  specimen,  ap- 
parently of  the  same  species,  has  been  found  in  the  shales  of  the  Hudson-river  group,  by 
Gen,  Spinner,  of  Mohawk.  (ColUctim  of  w.  H.  Pbase.) 
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129.    1.    TENTACULITES?  FLEXUOSA  (n.  */».)• 

Pi-  XXIX.  Figs.  6  a,  b,  e,  d. 

Tubes  single  or  aggregate,  adhering,  more  or  less  curved  at  the  tip  or  along  the  whole 
length  ;  surface  mtu-ked  by  strong  annulations,  which  are  crossed  by  fine  longitudinal  striae ; 
annulations  somewhat  irregular  ;  interior  distinctly  septate  ;  septa  with  the  concave  sides 
upwards. 

The  mode  of  growth  and  the  interidr  structure  here  developed  give  us  more  information 
regarding  the  habits  of  this  hitherto  doubtful  fossil,  than  we  have  before  possessed.  If  the 
species  in  question  be  a  true  Tentaculites,  of  which  perhaps  we  may  have  some  doubt, 
it  appears  to  have  been  developed  like  many  of  the  Corals,  viz.  a  simple  tube  affixed  at 
the  base,  occupied  by  an  animal  which  secretes  calcareous  matter,  building  up  the  walls 
of  the  cell,  and  extending  across  it  transverse  septa  as  the  tube  became  elongated.  The 
structure  of  the  tube,  however,  allies  it  more  nearly  with  Crinoideans  than  with  Corals  ; 
and  it  is  probable  that  it  was  inhabited  by  a  simply  constructed  animal  of  the  same  order. 

The  specimen  fig.  1  a  first  attracted  my  attention  by  its  curved  tip,  showing  that  it  must 
have  been  attached  to  some  other  body.  A  further  careful  search  among  a  large  number  of 
specimens  from  Lowville  enabled  me  to  discover  the  attached  group,  which  shows  that  an 
exudation  of  calcareous  matter  attaches  them  firmly  to  the  shell,  while  a  group  of  the  cells 
of  Cfuetetes  lycoperdon  have  commenced  their  growth  on  the  same. 

I  have  referred  this,  with  some  hesitation,  to  the  Genus  Tentaculites,  both  on  account 
of  its  general  form  and  mode  of  adhering  to  other  bodies,  as  well  as  from  its  internal 
structure,  which,  however,  has  not  heretofore  been  shown  in  the  true  Tentaculites.  All 
the  other  species  known  in  our  strata  are  straight,  rigid,  and  gradually  tapering  to  a  point, 
always  separate,  and  never  known  as  adhering  to  other  bodies. 

Fig.  6  a.  A  single  specimen  of  this  species,  with  a  portion  of  the  same  magnified,  showing  the  transverse 

septa. 
Fig.  6  i.  A  group  of  the  same  species,  adhering  by  their  smaller  extremities  to  the  dorsal  valve  of  Orlhis 

tesludinaria.  At  e,  there  is  the  base  of  several  cells  of  the  Chatties  lycoperdon,  adhering  to 

the  same  shell. 
Fig.  &  d.  X  single  tube,  magnified,  showing  more  distinctly  the  strise  upon  the  surface,  and,  also,  in  some 

degree,  the  irregularity  of  the  annulations. 

Position  and  locality.  This  fossil  is  only  known  to  me  as  occurring  in  the  thinbcdded 
portions  of  the  Trenton  limestone,  from  sixty  to  one  hundred  feet  above  its  base.  Lowville, 
Lewis  county. 
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BRACHIOPODA  OF  THE  TRENTON  LIMESTONE. 
Plates  XXX.,  XXXI.,  XXXII.  &  XXXIII. 

The  Beachiopoda  of  this  period  are  among  the  most  numerous  and  prominent  fossils  of 
the  rock.  Several  species  are  so  abundant  as  to  constitute  of  themselves  entire  strata,  and 
others  cover  extensive  surfaces  of  the  thin  layers.  Those  which  occur  in  the  greatest 
profusion  in  New-York,  are  the  Orthis  testudinaria  (identical  with  the  species  of  the  same 
name  in  Europe),  and  Lepttena  sericea ;  while  other  forms  of  Lept^na  are  scarcely  less 
abundant  in  some  localities.  In  the  western  extension  of  the  same  rock,  the  Delthyris  lynx 
and  Atrypa  protea  are  equally  abundant ;  but  these  species  are  comparatively  rare  in  New- 
York,  and  are  never  prominent  species  in  any  localities  east  of  Ohio. 

The  species  of  this  order  are  comparatively  constant  and  reliable  throughout  extensive 
areas,  and  the  typical  species  of  this  rock  in  New-York  are  equally  characteristic  of  strata  of 
the  same  age  in  Ohio  and  Indiana.  It  is  true,  that  both  in  this  State  and  in  all  the  western 
localities,  many  of  these  species  are  equally  characteristic  of  the  upper  part  of  this  great 
group,  viz.  the  Hudson-river  rocks.  In  New-York,  some  of  the  same  species  whicli  mark 
the  Trenton  limestone  are  equally  abundant  in  the  shaly  sandstones  of  the  Hudson-river 
group  ;  while  in  the  latter,  we  do  not  know  of  more  than  two  species,  at  the  present  time, 
distinct  from  those  in  the  limestone  below,  and  these  may  yet  be  found  in  a  lower  position. 

It  is  from  the  occurrence  of  these  species  of  Brachiopoda  in  the  Hudson-river  group, 
together  with  species  of  other  genera,  that  I  am  induced  to  unite  the  whole,  as  before 
stated,  in  one  great  series,  though  the  lithological  characters  are  so  different  in  tlie  two 
extremities.  Among  others,  the  LmcuL^  hold  a  prominent  place ;  this  limestone  containing 
half  as  many  a»  we  know,  at  present,  in  all  the  other  palaeozoic  rocks  of  America.  This  is 
the  more  interesting,  since  this  genus,  containing  species  of  the  same  type,  exists  in  the 
waters  of  our  present  seas,  together  with  the  Orbicula,  another  prominent  fossil  of  this 
period  ;  while  the  other  genera  are  unknown  as  existing  forms. 

Although  the  number  of  species  of  this  order  is  nearly  as  great  as  of  any  other  group  of 
equal  thickness,  still  it  is  probable,  from  what  we  already  know,  that  the  number  will  be 
increased  at  least  one  half,  and  perhaps  doubled,  when  the  Brachiopoda  of  the  same  period 
in  the  West  shall  be  fully  known.  It  is  probable  that  we  shall  yet  discover  species  in  New- 
York  which  may  swell  the  present  number  considerably,  though  we  can  scarcely  anticipate 
that  we  shall  ever  discover  all  those  species  which  flourished  in  the  more  favorable  conditions 
of  the  western  ocean  of  that  period. 
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130.    4.    LINGULA  ATTENUATA1 

Pi..  XXX.  Figa.  1  a.i. 

Compare  Linguia  attenuata.     Sowerby  in  Sil.  Researches,  pag.  ^41,  pi.  22,  fig.  13. 
Also  Lingula  acuminata,  page  0  of  this  Report. 

General  form  ovate-acute,  attenuated  towards  the  apex ;  sides  nearly  straight ;  front 
rounded ;  surface  depressed,  marked  by  concentric  lines  which  are  crossed  by  obscure 
radiating  striae. 

This  description  corresponds  essentially  with  that  of  Sowerby,  except  that  our  shell  is 
never  smooth.  The  concentric  lines  are  more  or  less  strongly  visible  in  all  our  specimens. 
The' sides  are  straighter,  and  the  shell  more  attenuated  towards  the  apex,  than  in  any  other 
species  which  we  have  in  this  rock  :  it  varies  in  form,  however,  to  a  considerable  degree, 
as  will  be  seen  on  comparing  different  specimens  of  the  same  species. 

Fig.  1  a,  is  the  largest  individual  of  this  species  yet  seen. 
Fig.  1  i.  A  specimen  of  the  ordinary  size. 

It  should  be  observed  by  the  student,  that  the  proportional  strength  of  the  concentric  and 
radiating  lines  on  the  Lingula  are  influenced  by  the  exfoliation  of  the  shell  which  takes 
place  in  many  of  them.  In  some  cases  the  concentric  lines  are  partially  or  entirely 
obliterated  by  this  process. 

In  figs.  1  a  and  ft,  the  radiating  striae  are  visible,  from  a  partial  exfoliation  of  the  shell. 

Position  and  locality.  This  species  occurs  in  greater  numbers  about  midway  from  the  base 
to  the  top  of  the  Trenton  limestone,  and  is  often  met  with  in  other  parts  of  the  rock.  At 
Middleville,  which  is  the  best  locality  for  all  the  species  of  the  genus,  this  one  is  found 
about  fifty  or  sixty  feet  aboVe  the  Birdseye  limestone.  It  is  also  found  at  Trenton  Falls, 
Jacksonburgh,  Lowville,  Watertown,  and  other  places.  The  usual  associates  of  the  Lingula 
are  the  Conularia,  Leptesna  alternata,  and  sometimes  the  small  corals,  as  Stidopora,  Sfc. 

The  species  found  in  the  Calciferous  sandstone  is  far  more  attenuated  than  any  which  we 
find  in  the  Trenton  limestone,  and  is  perhaps  quite  distinct  from  the  L.  attenuata  of  the 
Llandeilo  flags,  as  it  is,  apparently,  from  the  present  species.  That  figured  by  Murchison 
is  intermediate  in  form  between  the  two,  being  less  attenuated  than  the  one  in  the  Calci- 
ferous sandstone,  and  more  attenuated  than  the  one  under  consideration.  If  the  Lingul.s:, 
like  other  genera  of  the  Brachiopoda,  were  influenced  in  form  by  the  nature  of  the  Sediment 
deposited,  or  the  ocean  bed  on  ^yhich  they  lived,  then  the  same  species  may  present  the 
extremes  of  form  here  noticed. 


TRENTON  LIMESTONE.  95 

131.    5.    LINGULA  RICINIFORMIS; 

Pi..  XXX.  Figa.  2  a,  b,  e. 

Oval,  convex,  slightly  attenuated  towards  the  beak,  which  is  obtuse ;  surface  nearly 
smooth,  or  with  fine  nearly  obsolete  concentric  lines.  Fine  radiating  stria;  are  sometimes 
visible  ;  and  the  surface  is  sometimes  slightly  ridged,  as  if  from  elevated  lines  beneath  the 
outer  lamina  of  the  shell. 

The  general  oval  form  and  equal  convexity  of  the  shell  are  almost  its  only  distinguishing 
characters.  It  is  less  attenuated  towards  the  beak  than  the  last,  and  the  surface  is  not  so 
distinctly  striated. 

The  length  of  this  species  does  not  exceed  -p'y  of  an  inch,  with  a  width  of  little  more  than 
y'y.  Compared  with  figs.  1  a,  6,  it  is  less  attenuated  towards  the  beak,  and  not  depressed 
towards  the  front,  which  latter  feature  appears  to  be  constant  in  the  L.  attenuate.  That 
species  also  becomes  more  spatulate  or  expanded  towards  the  base  as  it  increases  in  size, 
which  is  shown  in  1  b. 

The  figures  2  o,  6,  c,  are  from  three  specimens,  varying  in  size,  but  all  presenting  the 
same  form. 

Position  and  locality.  This  species  occurs  with  the  last  in  compact  dark  limestone  near 
Middleville,  Herkimer  county.  (State  Collection.) 


132.    6.     hmGUhX  MQ}5k\AS  {a  variety  of  the  last  species?). 

Pi..  XXX.  Figs.  3  a,  b. 

Broadly  oval,  very  obtuse,  somewhat  attenuated  near  the  beaks,  regularly  convex, 
rounded  in  front ;  surface  marked  by  fine  radiating  striae  and  less  conspicuous  concentric 
lines. 

This  shell  differs  from  the  last,  in  its  greater  proportional  width,  and  almost  equally 
obtuse  extremities.  Length  and  breadth  about  as  5  to  6. 

In. addition  to  the  very  fine  radiating  striae  upon  the  surface  of  the  shell,  there  are  some 
undulating  ridges  or  wrinkles  which  are  not  very  distinct.  The  radiating  striae  are  often 
obsolete  or  inconspicuous,  and,  to  the  naked  eye,  the  surface  appears  entirely  smooth.  The 
shell  is  usually  less  convex  than  the  last  species,  which  it  closely  resembles. 

Position  and  locality.  In  the  compact  limestone,  near  the  centre  of  the  mass,  at  Middle- 
ville, Trenton  Falls,  &c. 
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133.    7.    LINGULA  QUADRATA. 

Pu  XXX.  Figs.  4  a,  b,  e. 

Crania  quadrata.     Kichwau),  1829,  Zool.  spccialis,  Vol.  i.  pag.  273,  pi.  4,  fig.  2. 
JJngula  quadrala.     F.iCHW.        184U,  Sil.  Syst.  in  Rsthland,  p.  1G4. 

—  —  Id.  1840,  Urwclt  Russlands,  heft  1,  p.  15. 

—  —  Id.  1842,  Ibid,  heft  11,  p.  58. 

—  —  MuBCHisoN  and  Verheuil,  GcoI.  Russia  and  tlie  Ural  Mountains,  Vol.  ii.  pag.  292, 

pi.  1,  fig.  10. 

Equivalve,  equilateral,  broadly  oval,  depressed-convex ;  sides  nearly  straight  and  parallel, 
or  slightly  curved;  extremities  nearly  equal  in  width,  the  first  broadly  rounded,  cardinal 
extremity  slightly  narrower  and  somewhat  angularly  sloped ;  beak  marginal,  not  prominent; 
exterior  surface  of  the  shell  marked  by  strong  concentric  strise,  and  along  the  middle  by 
distinct  longitudinal  stria;,  which  are  equally  visible  when  the  outer  shell  is  exfoliated.  A 
longitudinal  depressed  line  marks  the  shell  from  the  beak  nearly  half  way  to  the  base. 

This  species  is  perhaps  the  largest  fossil  Lingula  known  :  it  is  distinguished  by  its 
general  elliptical  form  and  nearly  parallel  sides.  In  its  dimensions  it  is  near  the  Lingula 
Lewisii  (  Sowerby  ) ;  but  it  is  more  regularly  rounded  at  the  base,  and  does  not  present  the 
squars  outline  which  that  shell  has.  Our  largest  specimen  is  one  inch  and  a  half  in  length, 
with  a  width  of  almost  an  inch. 

The  usual  length  of  this  shell  is  one  inch,  and  its  great  size  alone  is  commonly  sufficient 
to  distinguish  it  from  any  other  species  in  our  strata.  The  longitudinal  strise  mark  only  the 
central  part  of  the  shell,  and  are  equally  distinct  when  the  shell  is  exfoliated  :  this  character 
may  be  useful  in  detecting  the  species. 

Our  shell  is  evidently  identical  with  that  of  Russia,  as  cited  above,  both  from  the  figure 
and  description,  and  from  the  opinion  of  M.  de  Vekneuil,  who  has  seen  the  Trenton 
species. 

Fig.  4  a.  A  specimen  of  the  ordinary  size ;  the  shell  partially  exfoliated,  and  presenting  the  strong 

radiating  striffi  along  the  centre. 
Fig.  4  b.  View  of  the  edge  of  the  shell,  with  the  two  valves  closed.  It  appears  slightly  inequivalve  from 

compression. 
Fig.  4  e.  A  specimen  of  larger  dimensions,  from  which  the  shell  is  partially  exfoliated. 

Position  and  locality.  This  species  occurs  in  the  central  and  higher  part  of  the  Trenton 
limestone,  usually  in  the  compact  dark  layers,  unassociatcd  with  other  fossils.  In  some 
instances,  it  occurs  in  the  higher  gray  rock.  Trenton  Falls,  Middleville,  Turin,  Lowville, 
and  other  localities  in  New- York.  It  has  a  wide  geographical  range,  being  known  in  Ohio 
and  Wisconsin,  where  its  geological  position  is  similar  to  that  in  New- York.  Its  occurrence 
in  several  localities  in  Russia  proves  its  distribution  over  an  immense  area  in  the  palaeozoic 
seas.  ~ 
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134.    8.     LINGULA  ELONGATA(n.  fp.). 
Pl.  XXX.  Fig.  0. 

Oblong  oval,  gradually  narrowing  towards  the  beak  ;  sides  nearly  straight ;  shell  much 
elevated  along  the  centre,  which  continues  to  the  beak,  and  is  slightly  depressed  in  front ; 
a  narrow  depressed  line  extends  along  the  length  of  the  shell,  from  the  beak,  more  than 
half  way  to  the  base  ;  surface  marked  by  fine  concentric  striae,  without  visible  longitudinal 
ones. 

Length  of  the  shell,  ^  ;  width,  yV  ^^  ^^^  inch. 

I  have  seen  but  a  single  specimen  of  this  shell,  but  its  great  elongation,  and  entire 
freedom  from  radiating  striae,  either  upon  the  outer  surface  or  where  exfoliated,  seem  to 
me  sufficient  marks  of  distinction.  Our  shell  corresponds  in  many  respects  with  Lingula 
parallela  of  Phillips  [  Geol.  Yorkshire,  Vol.  ii.,  pi.  11,  fig.  17-19),  as  described  by 
PoETLocK  (  Geol.  Report,  pag.  444,  pi.  32,  figs.  6,  8  &  9 ) ,  but  his  specimens  are  much 
smaller ;  the  original  shell,  moreover,  occurs  in  a  much  higher  position,  which  alone  would 
be  a  fair  presumption  against  it  being  identical  with  the  one  of  the  Trenton  limestone. 

Position  and  locality.  In  the  compact  dark  limestone  in  the  central  part  of  the  rock. 
Lewis  county.  (Cabinet  of  Mt.Vasvxxm.) 


135.    9.    LINGULA  CURTA. 

Pi..  XXX.  Figs.  6  a,  ft. 
Lingula  eurta.    Conrad,  Jour.  Acad.  Nat.  Science,  Vol.  viii.  pag.  266,  pi.  15,  fig.  12. 

Obtusely  ovate,  flat  or  depressed  convex ;  beak  small,  often  scarcely  prominent ;  surface 
marked  by  concentric  elevated  lines  or  wrinkles  ;  apex  obtuse  ;  base  broadly  rounded. 

The  length  and  breadth  of  this  shell  are  nearly  equal,  and  the  beak  often  scarcely  projects 
beyond  the  outline  of  the  shell.  In  the  Utica  slate,  it  is  quite  flat  from  compression,  while 
in  the  limestone  it  is  depressed  convex. 

Fig.  6  o,  is  from  the  Utica  slate,  the  same  specimen  figured  by  Mr.  Conrad. 
Fig.  6  b,ia  from  the  Trenton  hmestone. 

When  the  shell  is  exfoliated,  fine  radiating  striae  are  visible. 

Position  and  locality.  Middleville  and  East-Canada  creek,  in  the  compact  dark  limestone, 
nearly  in  the  central  part  of  the  rock.  It  occurs  also  in  a  higher  position,  and  in  the  Utica 
slate  ;  also  at  Carlisle  (  Pa.),  in  Utica  slate. 
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136.  10.     LINGULA  OBTUSA  ( n.  sp.). 

Pi,.  XXX.  Figs.  7  a,  b,  e. 

Broad-ovate,  obtuse  at  the  apex  and  regularly  rounded  below,  depressed  in  front,  but 
very  prominently  convex  on  the  umbones  ;  beaks  obtuse,  prominent,  not  terminal ;  margin 
of  the  shell  a  little  produced  beyond  the  beaks  ;  surface  apparently  smooth,  but,  under  a 
magnifier,  exhibiting  fine  concentric  and  radiating  striae. 

This  shell  is  easily  distinguished  by  its  ovate  form,  with  very  obtuse  apex ;  the  beak  is 
prominent  and  elevated,  with  a  narrow  space  between  it  and  the  margin  of  the  shell.  The 
outline  from  beak  to  base  is  much  more  arched  than  in  any  other  species. 

Fig.  7  a.  A  very  perfect  specimen  of  large  size,  giving  the  exact  form  of  the  shell  :  radiating  strisB 

scarcely  visible. 
Fig.  7  4.  Another  specimen,  the  form  not  quite  as  perfect  as  in  the  last,  but  the  radiating  strias  more 

distinctly  visible. 
Fig.  7  «.  A  smaller  individual  of  the  same  species. 

Position  and  locality.  In  the  more  shelly  central  part  of  the  Trenton  limestone  at  Middle- 
ville,  Herkimer  county.  '  i^tate  Collection.) 

137.  11.    LINGULA  CRASSA  (n.s;).). 

Pl.  XXX.  Figs.  8  a,  b,  c,  d,  e. 

Broadly  ovate,  with  a  subacute  beak  ;  one  valve  more  convex  than  the  other,  and  some- 
what arched  ;  shell  thick,  marked  by  strong  concentric  elevated  lines,  withput  radiating 
striae. 

This  shell  is  broad  and  regularly  rounded  in  front,  sloping  abruptly  to  the  beak.  The 
thick  shell  and  prominent  concentric  lines  are  characteristic.  The  shell  is  black,  and  less 
brilliant  than  the  Lingul^  usually  are.  I  have  seen  but  one  perfect  specimen.  Single 
valves  and  fragments  are  abundant  in  the  limestone  at  Basin  Harbor  (  Vermont ).  It  is 
also  apparently  the  same  species,  in  fragments  and  smaller  individuals,  which  sometimes 
abound  in  the  silico-argillaceous  limestone  intercalated  among  the  slates  east  of  the  Hudson 
river  near  Troy,  showing  its  geologiceil  range  to  be  from  the  Trenton  limestone  through 
the  Hudson-river  group. 

Fig.  8  a,  b.  View  of  both  valves  of  this  species. 

Fig.  8  «.  View  of  the  edge  of  both  valves,  closed ;  one  being  more  convex  than  the  other,  and  slightly 

arched. 
Fig.  6  d.  A  larger  specimen,  apparently  of  the  same  species,  somewhat  crushed. 
Fig.  8  «.  A  smaller  specimen,  apparently  of  the  same  species. 

Position  and  locality.  This  species  occurs  at  Middleville,  in  the  central  part  of  the  Trenton 
limestone  ;  also  in  the  same  rock  at  Basin  Harbor  and  Crown  Point  on  Lake  Champlain. 
A  species,  similar  or  identical,  in  limestone  among  the  shales  of  the  Hudson-river  group, 
near  Troy. 
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138.    2.    ORBICULA 1  FILOSA  (n.5p.). 

Pl.  XXX.  Figs.  9  a,  b,  c,  d. 

Orbicular ;  one  valve  more  or  less  convex ;  apex  marginal ;  surface  radiated  with 
numerous  fine  elevated  threadlike  striae,  which  are  more  or  less  prominent,  depending  on 
exfoliation  of  the  shell ;  intermediate  striae  coming  in  between  .the  others  as  they  recede 
from  the  beak,  but  the  striae  are  not  bifurcate. 

It  is  with  some  hesitation,  that  I  refer  this  shell  to  the  Genus  Orbicitla,  since  it  presents 
some  variation  from  the  usual  type.  The  young  specimens  are  very  convex,  almost  conical, 
but  gradually  become  depressed  and  expanded  as  they  increase  in  age  and  size. 

A  single  specimen,  which  is  partially  exfoliated,  presents  the  marks  of  three  visceral  or 
muscular  impressions,  arranged  somewhat  like  those  of  the  Crania  ;  but  since  the  shell 
differs  as  widely  from  types  of  that  genus,  as  it  does  from  Orbicula,  I  should  scarcely  feel 
authorised  to  place  it  under  that  genus,  in  the  present  state  of  our  knowledge  regarding  it. 
The  strongly  striated  surface ,  presents  a  deviation  from  the  general  character  of  shells 
belonging  to  Lingula  or  Orbicula  ;  but  it  is  otherwise  of  the  same  texture  —  black  and 
glossy,  as  those  shells.  It  likewise  occurs  associated  with  them,  proving  that  its  habit  was 
similar,  deviating  no  more  from  these  genera  than  they  do  from  each  other. 

As  the  shell  exfoliates,  the  surface  becomes  smoother,  and  the  striae  are  nearly  lost,  except 
upon  the  margins. 

Fig.  9  a.  A  young  shell;  very  convex  or  obtusely  conical  in  form. 

Fig.  9  J.  A  larger  shell,  less  convex  than  the  last  :  when  exfoliated  near  the  beak,  the  marks  of  the 

muscular  impressions  are  visible,  similar  to  those  of  Crania.  This  portion  is  magnified. 
Figs,  9  c  &,  d.  Two  apparently  full  grown  shells  of  this  species;  the  form  is  much  depressed,  nearly 

flat,  and  the  surface  completely  covered  by  fine  striae.  _ 

These  specimens  bear  a  close  resemblance  externally  to  the  Orthis  ;  but  it  is  easy  to 

discover,  on  examination,  that  they  do  not  belong  to  that  genus. 

Position  and  locality.  These  specimens  occur  in  fine-grained  dark  limestone,  near  the 
upper  termination  of  the  Trenton  mass.  They  are  associated  with  Orbicula,  Lingula,  and 
some  of  the  Cmularia.  Middleville.  (S'ate  Collection.) 


139.    3.    ORBICULA  LAMELLOSA  (n.fp.). 

Pl..  XXX.  Figs.  10  a,  b. 

Orbicular,  depressed  ;  apex  small,  but  little  elevated,  situated  about  one-third  the  breadth 
of  the  shell  from  the  margin  ;  surface  marked  by  elevated  lamelliform  concentric  lines  or 

ridges. 

Fig.  10  a.  Ventral  view.        b.  Lateral  view.  ' 

18- 
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This  shell  is  nearly  flat,  with  the  exception  of  the  small  apex.  The  concentric  lines 
appear  to  be  made  up  of  thin  shelly  laminae  ;  but  in  the  single  specimen  we  have,  their 
edges  are  much  broken.  In  some  of  its  characters  it  approaches  the  O.  rugata  ( Silurian 
Researches,  pag.  610,  pi.  5,  fig.  11),  a  species,  or  an  analogue  of  which,  we  find  in  great 
abundance  in  the  Hamilton  group ;  the  latter  differs,  however,  in  the  concentric  ridges 
being  proportionally  finer  and  less  elevated,  and  the  shell  is  much  larger.  The  one  under 
consideration  is  readily  distinguished  from  any  other  in  the  Trenton  limestone,  by  its  slight 
elevation  and  subcentral  apex. 

Position  and  locality.  Middleville,  in  the  shelly  layers,  lower  part  of  'the  Trenton  lime- 
stone. A  rare  species. 


140.    4.    ORBICULA  TERMINALIS. 

Pl.  XXX.  Figs,  n  a,b,  c,  d. 
Orbinila  terminalu.    Conkad  in  MS.    Emmons,  Geol.  Report,  pag.  395,  fig.  4. 

Shell  very  obtusely  subovate  or  orbicular ;  ventral  valve  depressed  convex,  with  a 
terminal  or  marginal  apex  ;  dorsal  valve  very  convex  or  subcorneal,  with  a  central  apex, 
a  broad  depression  and  narrow  slit  on  one  side,  extending  to  the  margin  of  the  shell  opposite 
the  beak  of  the  ventral  valve  ;  surface  usually  smooth,  from  exfoliation?  Fine  longitudinal 
or  radiating  striae  are  also  visible  when  the  shell  is  exfoliated  ;  these  striae  are  sometimes 
punctate. 

A  single  specimen,  apparently  in  a  perfect  condition,  is  marked  by  strong  concentric 
elevated  lamellae,  giving  a  rough  aspect  to  the  surface. 

This  fossil  is  easily  recognized  by  its  low  convex  suborbicular  ventral  valve,  with  a 
marginal  apex.  The  opposite  valve  is  less  often  seen,  but  it  is  as  readily  distinguished  by 
the  broad  depression  on  one  side  of  Ihe  apex,  with  the  narrow  slit  in  the  bottom  for  the 
protrusion  of  the  peduncle.  This  character  is  a  very  remarkable  one,  and  serves  to  dis- 
tinguish this  from  all  other  known  species  of  Orbicula  in  our  strata. 

M.  DE  Verneuil,  in  his  Palaeontology  of  Russia  and  the  Ural  Mountains,  has  described 
and  figured  a  species  of  Orbicula  ( the  O.  reversa,  pi.  xix.),  which  possesses  the  same 
remarkable  feature  of  having  the  convex  valve  perfdrated  for  the  protrusion  of  the  ligament. 
This  rare  character  is  possessed  by  few  species  of  the  Orbicula  ;  the  Orbicula  lodensis  of 
the  Geological  Reports  of  the  Third  and  Fourth  Districts  of  New- York,  being  the  only  one 
previously  known  to  me ;  and  in  this  one,  the  perforated  valve  is  far  less  convex  than  in 
the  one  under  consideration. 

The  Russian  species  occurs  in  an  ancient  silurian  sandstone  in  the  vicinity  of  St.  Peters- 
burgh,  which  is  perhaps  of  the  same  age  as  our  Potsdam  sandstone.  Associated  with  it  is 
another  species  of  Orbicula,  and  an  Obolus,  a  genus  allied  to  Lingula,  and  which  in  this 
instance  occurs  in  great  numbers,  giving  the  Russian  sanditone  a  micaceous  appearance, 
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as  the  small  Lingula  does  our  Potsdam  sandstone  in  the  vicinity  of  Keeseville  and  other 
places. 

Fig.  1 1  a.  Dorsal  valve,  showing  the  central  apex  and  lateral  depression,  which  extends  to  the  margin. 

Fig.  116.  Ventral  valve  with  marginal  apex. 

Fig.  lie.  Lateral  view  of  a  perfect  specimen. 

Fig.  1 1  d.  Ventral  valve,  marked  with  strong  concentric  lamellae ;  apex  marginal. 

Position  and  locality.  This  species  is  not  uncommon  at  Middleville,  Herkimer  county, 
and  perfect  specimens  are  found  at  Lovvville.  It  occurs  also  at  Watertown,  Turin  and 
Trenton  Falls.  (State  Collection.) 

Of  the  forms  of  Lingula  above  presented,  1,  2,  3  and  6,  are  more  nearly  allied  to  each 
other,  while  all  the  others  are  clearly  distinguishable.  If  the  upper  part  of  L.  riciniformis 
were  extended,  and  the  shell  a  little  depressed,  it  would  correspond  with  L.  attenuata  ; 
while  if  the  proportions  were  altered  in  the  opposite  direction,  or  the  beak  depressed  and 
sides  expanded,  it  would  correspond  with  L.  aqualis,  and  the  transition  from  this  to  L. 
curta  is  scarcely  perceptible.  On  comparison,  however,  of  a  considerable  jiumber  of  speci- 
mens, I  am  induced  to  believe  that  it  is  desirable  to  separate  them  ;  calling  attention  to 
these  differences,  and  thus  inducing  a  comparison  of  a  larger  number  of  specimens.  We 
may  thus,  hereafter,  be  able  to  point  to  some  more  decided  characters,  or  show  the 
gradations  of  the  same  species  through  all  these  forpis. 

Presenting,  as  the  Lingul.e  for  the  most  part  do,  but  few  prominent  features,  and  being 
seen  but  rarely,  it  is  not  easy  to  distinguish  them,  or  to  point  out  characters  which  mark 
specific  distinctions,  as  many  of  thosie  relied  upon  may  be  only  indicative  of  different  ages 
of  the  shells,  or  of  different  periods  of  their  growth,  and  may  even  be  dependent  on  other 
circumstances  unknown  to  us. 

The  other  forms,  beyond  those  noticed,  arfe  clearly  distinct  species,  and  easily  recognized 
by  the  characters  given. 

The  Orbicul^  are  usually  associated  with  the  Lingula,  in  the  fine-grained  compact 
limestone  ;  the  Conularia  is  also  an  almost  constant  associate  of  these  shells,  and  rarely 
found  in  other  situations.  These  shells,  so  unlike  in  structure  and  habit,  appear  to  have 
flourished  under  similar  circumstances,  an4  to  have  required  the  same  kind  of  ocean  bed  or 
sediment. 
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141.    4.    LEPT^NA  ALTERNATA.* 

Pl.  XXXI.  Figf.  1  a  -  n ;  «nd  Pi>  XXXI.  A.  Figs.  la-h. 

Leptmna  alltmaia.     CoiniAD,  Ann.  Geol.  Rep.  New- York,  183S,  p.  115. 
Strophomena  allemala.     Id.  lb.  1839,  p.  63,  table  of  organic  remains. 

—  —  In.  lb.  1840,  p.  201  :  regarded  in  this  place  as  identical  with  Orthis  alternata  of 

SowrRBY. 

—  —  Id.  lb.  1841,  p.  37. 

—  —  Emmons,  Geol.  Report,  1842,  pag.  375,  fig.  3. 

Ltptana  alternata.    VERNErn.,  Pal.  of  Russia  and  the  Ural  Mountains,  1845,  pag.  225,  pi.  14,  fig.  6  a,  b. 

—         delloidea.     Id.  lb.  pag.  222,  pi.  14,  tig.  5  a,  b. 
Compare  Orthis  alternata,  Sowbrbt,  Sil.  Researches,  pag.  638,  pi.  19,  fig.  6. 
Also  Strophomena  natuta,  Conrad,  Jour.  Acad.  Nat.  Sciences,  Vol.  viii.  p.  20O. 
—  —         Emmons,  Geol.  Report,  pag.  403,  flg.  3. 

Broadly  semioval ;  length  and  breadth  about  as  12  to  15  ;  hinge  line,  in  perfect  speci- 
mens,  a  little  longer  than  the  width  of  the  shell,  slightly  reflected  at  the  extremities,  which 
sometimes  become  short  acute  ears  ;  cardinal  area  narrow,  the  callosity  of  the  ventral  valve 
nearly  filling  the  triangular  foramen  of  the  dorsal  valve ;  beak  uniformly  perforated  with 
a  minute  circular  opening  ;  dorsal  valve  depressed  convex,  sometimes  more  convex  in  the 
middle,  suddenly  deflected  near  the  margin  and  flattened  towards  the  cardinal  line  ;  ventral 
valve  concave,  gradually  or  sometimes  suddenly  inflected  towards  the  basal  margin  ; 
surface  marked  by  fine  rounded  radiating  striae,  which  alternate  at  unequal  intervals  with 
coarser  ones  ;  striae  increasing  in  number  towards  the  margin  of  the  shell,  crossed  by  fine 
elevated  concentric  lines  and  a  few  imbricating  lines  of  growth. 

In  this  species  the  striae  are  usually  of  two  sizes,  the  coarser  and  more  elevated  ones 
having  from  four  to  six  finer  ones  between  ;  the  latter  increase  in  number  as  they  recede 
from  the  apex,  and  one  of  them,  iq  the  centre  of  the  fascicle,  becomes  enlarged,  and  rises 
above  the  others.  Some  of  the  specimens  figured  are  strongly  marked  individuals,  where 
these  characters  are  very  distinctly  preserved  ;  but  there  are  many  variations  from  the  type 
of  the  species,  and  some  others  where  it  is  difiicult  to  decide  their  true  relations  when  we 
have  not  a  series  showing  their  gradations. 

The  characteristic  developments  of  the  shell  depend  on  the  circumstances  of  its  existence 
and  the  nature  of  the  sediment.  There  are  other  diffierences  which  are  due  to  causes  beyond 
our  knowledge ;  for,  in  the  same  locality,  and  where  great  numbers  of  them  must  have 
lived  under  precisely  similar  circumstances,  we  find  considerable  variation  in  character.  In 

•  This  species  was  proposed  by  Mr.  Conrad,  under  the  name  of  Leptana  alternata,  in  1S38  ;  and  the  name  was 
known  and  continued  in  use  in  New-York  till  the  publication  of  the  final  Reports  ( the  generic  term  Strophomena 
being  subftituted  for  leptana).  When  Mr.  Murchison's  Silurian  Retearchet  was  received  in  this  country,  we 
found  that  Mr.  Sowerby  had  proposed  the  name  of  Orthii  alternata  for  a  lower  Silurian  species,  which  is  doubtless 
a  true  Lept.kna  ;  and  not  knowing  certainly  that  it  was  an  identical  species,  Mr.  Conrad  subsequently  proposed 
for  our  species  the  name  of  trentoneruis  in  his  manuscript  notes.  M.  de  Verneuu.  has  adopted  the  name  Lepttena 
alternata  in  his  PaUeontology  of  Ru$ria  and  the  Ural  Mountains,  and  I  have  continued  the  same  in  the  present 
work.  If,  hereafter,  it  should  be  found  to  conflict  with  the  species  of  Sowerbt,  the  specific  term  trentoneruis  may 
be  adopted.  The  present  name  has  precedence  over  all  others  applied  in  this  country  to  the  same  species. 
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the  compact  limestones  of  New-York,  where,  in  splitting  the  rock,  a  portion  of  the  shell 
often  exfoliates,  we  fmd  a  great  deviation  from  the  type  of  the  species.  The  age  of  the 
shell  also  exerts  considerable  influence  upon  its  external  form.  The  young  ones,  or  those 
of  medium  size,  are  usually  symmetrical  shells,  moderately  convex,  and  gently  curving 
towards  the  base.  The  striae  in  such  individuals  are  distinctly  in  fascicles  of  four  to  six, 
separated  by  stronger  and  more  elevated  single  ones  on  either  side  ;  as  the  shell  increases, 
this  uniformity  in  the  arrangement  often  disappears,  and  the  striae  appear  of  uniform  size, 
or  alternate  irregularly.  The  concave  or  ventral  valve^  particularly  in  old  specimens,  has 
the  striae  nearly  uniform  in  size. 

Plate  XXXL 

Fig.  1  a.  A  specimen  of  medium  size,  with  the  elevated  striae  very  distinctly  marked,  and  the  gradual 
enlarging  of  one  of  the  intermediate  smaller  striae  is  shown  as  they  recede  from  the  apex. 

Fig.  1  5.  A  smaller  specimen,  presenting  the  characters  of  the  species  in  a  very  perfect  manner. 

Fig.  1  e.  The  inside  of  the  dorsal  valve  of  this  species,  showing,  imperfectly,  the  visceral  impression 
near  the  beak,  and  the  papillose  surface  of  the  shell.  The  alternation  of  larger  strias  with 
fascicles  of  smaller  ones  is  quite  distinct. 

Fig.  1  d.  An  individual  of  larger  size,  having  the  essential  features  of  the  species  well  preserved.  This 
specimen  is  much  more  convex  in  the  centre,  and  more  abruptly  curved  in  front,  than  either 
of  the  preceding. 

In  the  four  figures  above,  the  width  considerably  exceeds  the  height  of  the  shell ;  but  this 
character  is  not  constant. 

Fig.  1  «.  The  dorsal  valve  of  anplher  species;  the  length  and  breadth  are  about  equal,  and  in  this  respect 
only  does  it  differ  from  the  preceding  ones.  The  larger  and  more  elevated  striae  alternate 
precisely  in  the  same  manner  with  four  to  six  smaller  ones,  the  whole  being  crossed  by  fine 
concentric  slightly  undulating  lines. 

Fig.  1  /.  A  specimen  having  almost  precisely  the  same  form  as  1  e ,-  but  the  larger  strias  are  not  so 
prominent,  and  the  intermediate  smaller  ones  not  as  regular  as  in  the  last  species.  This 
character,  taken  in  connexion  with  the  deviation  in  form,  has  been  regarded  as  indicating  a 
distinct  species;  but  it  is  clearly  identical  with  those  previously  noticed,  showing  no  greater 
difference  in  regard  to  the  striae  than  is  observed  in  others  of  the  same  form  as  I  a,  b,  which 
will  be  shown  on  the  succeedmg  plate. 

The  foregoing  figures  represent  the  principal  forms  found  in  the  Trenton  limestone  in 
the  State  of  New- York.  In  western  localities  of  rocks  of  the  same  age,  this  species  assumes 
a  greater  variety  of  form,  and  has  received  several  distinct  names. 

Fig.  1  g.  The  dorsal  valve  of  this  species,  from  the  shaly  blue  limestone  of  Ohio.  The  surface  is  well 
preserved,  and  the  striae  very  strongly  marked  :  a  few  imbricating  lines  of  growth  are  visible 
near  where  the  curvature  of  the  shell  becomes  abrupt 

Fig.  1  h.  Ventral  valve  of  another  specimen  ;  the  radiating  striae  are  nearly  equal,  the  larger  elevated 
ones,  dividing  the  fascicles  of  small  rays,  being  scarcely  distinct,  while  on  the  dorsal  valve 
they  present  the  same  distinction  as  in  the  last  figure.  The  hinge  view,  of  the  same  shell 
shows  the  deltoid  foramen  nearly  closed,  with  the  small  perforation  in  the  beak,  which  is 
enlarged  in  the  upper  figure. 
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Fig.  1  t.  This  shell  is  a  representative  of  that  known  as  L.  ponderosa  in  Ohio.  In  form  it  resembles  the 
two  preceding,  except  that  it  is  more  deflected  on  the  margin,  with  more  distinct  imbricating 
and  squamosa  lines  of  growth ;  the  space  between  the  two  valves  is  also  much  greater,  and 
the  shell  more  massive.  The  strias  upon  both  valves  resemble  the  preceding;  but  it  often 
happens  that  those  on  the  convex  valve  are  more  or  less  worn,  so  as  to  appear  nearly  equal. 
The  character  of  the  hinge,  with  the  perforation  in  the  beak,  is  the  same  in  both  varieties. 
This  variety  of  form  evidently  consists  of  old  shells,  which  often  show  marks  of  injuries 
that  have  been  partially  healed ;  they  also  bear  evidence  of  wearing,  and  are  frequently 
t  1  covered  with  corals,  from  which  the  lighter  and  younger  shell  is  comparatively  free.  The 
view  of  the  ventral  valve  and  hinge  line  is  precisely  similar  to  the  last ;  the  lower  figure  is 
a  lateral  view,  showing  the  great  elevation  of  the  dorsal  valve  and  the  abrupt  curvature  in 
front,  with  the  strong  imbricating  lines  of  growth. 

Fig.  I  k.  An  elongated  form  of  this  species ;  the  dorsal  valve  showing  the  margin  abruptly  curved 
upwards  from  a  little  below  the  hinge  line.  The  alternating  striae  are  very  perfectly  re- 
presented, and  the  cardinal  line  presents  the- same  characters  as  the  previous  ones ;  the 
foramen  in  this  one  being  scarcely  closed,  while  the  minute  perforation  in  the  beak  is  very 
conspicuous. 

This  form  corresponds  precisely  with  1  /,  while  there  is  a  little  deviation  in  the  alternation 
of  the  strisB  in  that  specimen. 

Fig.  1  m.  The  interior  of  the  ventral  valve,  showing  the  visceral  impression,  and  the  two  prominent 
toothlike  processes  between  which  the  ligament  of  attachment  passed  out  through  the  fora- 
men :  these  processes  approach  each  other  above,  and  produce  the  callosity,  which,  in  most 
specimens,  fills,  partially  or  entirely,  the  foramen  in  the  opposite  valve.  The  entire  inner 
surface  is  papillose,  and  more  strongly  so  on  the  visceral  impressioa 

Specimens  of  this  kind,  revealing  the  internal  structure  of  the  species,  are  of  rare  occur- 
rence in  the  Trenton  limestone  in  New- York,  though  not  unfrequently  found  farther  west. 

Fiff.  1  n.  The  convex  valve  of  this  species,  with  the  shell  partially  exfoliated.  The  stronger  radiating 
strias  are  very  prominent,  but  the  intermediate  ones  are  obsolete  except  towards  the  hinge; 
the  concentric  elevated  lines  are,  at  the  same  time,  very  prominent.  The  shell  is  partially 
removed,  so  as  to  reveal  somewhat  of  the  internal  structure, 

Although  presenting  some  slight  deviations  in  the  striae  from  the  type  of  the  L.  alternata, 
I  cannot  find  sufficient  to  characterize  it  as  a  distinct  species. 

Platk  XXXL  a. 

The  elongated  forms,  figs.  1/and  k  on  the  last  plate,  gradually  assume  a  nasute  shape, 
in  which  state  they  have  been  characterized  as  Strophomena  nasuta  by  Mr.  Conead.  The 
following  illustrations  will  show  suflficiently  well  how  the  species  under  consideration 
assumes  this  form. 

Fig.  1  a.  A  specimen  which  is  contracted  just  below  the  ears  and  berit  abruptly  upwards,  having  towards 
the  front  several  folds,  and  a  more  prominent  one  directly  in  front. 

Fig.  1  6.  A  lateral  view  of  the  same  specimen,  showing  the  abrupt  and  extreme  deflection  of  the  shell. 

Fig.  1  «.  A  specimen  having  the  same  general  form  as  the  last,  but  contracted  and  folded  in  front  so  as 
to  present  precisely  the  same  form  as  the  L.  nasuta  of  Conrad. 
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The  surfaces  of  both  these  specimens  present  the  essential  characters  of  the  L.  alternata, 
and  the  beak  is  always  perforated.  This  is  shown  in  the  enlarged  view  of  the  hinge  in 
fig.  1  a,  whicli  at  the  same  time  shows  the  foramen  not  quite  closed. 

This  nasute  feature  is  often  connected  with  a  single  elevated  ridge,  or  more  prominent 
stria,  much  longer  than  the  others,  and  extending  from  the  base  to  the  beak  of  the  shell. 
This  appears  very  distinctly  in  the  two  preceding  specimens ;  but  to  show  that  this  character 
is  common  to  the  species,  the  specimen  fig.  1  i  is  represented,  showing  a  prominent  line 
down  the  centre,  while  the  shell  is  totally  destitute  of  the  other  characters  of  S.  nasuia,  being 
scarcely  convex  and  very  regularly  semioval. 
Figs.  1  e,f,  g  &,  h.  These  figures  represent  a  series  of  the  younger  shells  of  this  species,  as  they  occur 
in  the  compact  limestone  of  Middleville,  Little  Falls,  Trenton  Falls,  and  other  places.  The 
striae  often  alternate  irregularly,  and  sometimes  they  are  of  nearly  equal  size.  This  variation 
often  arises  in  part  from  exfoliation  of  the  shell ;  but  if  a  number  of  specimens  are  examined, 
there  will  be  found  a  gradation  in  the  striae,  and  some  of  them  exhibit  the  typical  characters 
of  the  species. 

These  figures  present  also  a  gradation  in  form  from  the  perfectly  semioval  to  the  elongated 
or  nasute  front,  showing  very  conclusively  that  this  character  cannot  be  relied  upon  in  the 
.distinction  of  species.*  ~ 

Position  and  locality.  This  is  one  of  the  species,  which,  commencing  its  existence  prior 
to,  or  at  the  epoch  of  the  Trenton  limestone,  continues  in  great  numbers  throughout  that 
rock,  and,  thougli  not  appearing  in  the  Utica  slate,  reappears  in  the  Hudson-river  group 
in  immense  numbers,  several  thin  strata  in  the  upper  part  of  this  group  being  composed 
almost  entirely  of  the  shells  of  this  species. 

The  forms  1  e,f,  g  &  h,  of  Plate  XXXI.  A.,  are  the  most  common  and  abundant  in  the 
Trenton  limestone,  and  some  of  these  are  met  with  in  almost  every  locality  :  the  other 
forms  are  more  rare. 

It  is  abundant  at  Middleville,  Little  Falls,  Jacksonburgh,  Herkimer,  Trenton  Falls, 
Sugar  River,  Turin,  Lowville,  Watertown,  Plattsburgh,  Glen's  Falls,  &c. 

The  same  species,  in  forms  like  1  g,  h,  i,  k,  Plate  XXXI.,  and  others,  are  abundant  at 
Maysville  (  Ky.),  Cincinnati  and  Oxford  (Oliio),  Madison  ( Indiana),  and  in  Tennessee. 

(State  Collection.) 


•  I  have  been  induced  to  dwell  so  lone;  npon  this  species,  from  the  fact  of  its  variable  form,  and  other  characters 
which  have  been  the  source  of  much  annoyance  to  amateurs,  and  no  little  trouble  to  myself,  since  1  have  it  from 
difierent  persona  and  localities,  under  at  least  six  or  eight  different  names. 
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142.    5.    LEPTiENA  CAMERATA. 

Pl,  XXXI.  A.  Figs.  2  a,  b. 

Strophontena  eameraia.     Conbac,  Jour.  Acad.  Nat.  Sciences,  pag.  254,  pi.  14,  fig.  S. 
Compare  LepUena  delloidta,  Conkax),  and  the  figures  of  that  species  in  tliis  work. 

Suborbicular ;  dorsal  valve  very  ventricose  in  the  middle,  abruptly  elevated  in  front ; 
disk  and  umbo  nearly  flat,  or  depressed  convex ;  surface  marked  by  numerous  crowded 
unequal  radiating  striae ;  extremities  of  the  hinge  line  slightly  salient,  and  constricted 
below  ;  apex  scarcely  projecting  beyond  the  hinge  margin. 

The  shell  is  removed  from  tliis  specimen,  except  on  the  disk  of  the  dorsal  valve.  Near 
the  extremity  of  the  hinge  line,  and  on  the  disk,  there  are  some  obscure  wrinkles,  which 
induce  me  to  believe  that  this  shell  is  only  a  variety  of  L.  deltoidea  of  Conrad.  The 
specimen  figured,  however,  I  believe  to  be  the  original  one  from  which  Mr.  Conrad  has 
drawn  his  description,  otherwise  I  should  not  have  ventured  a  separation  from  L.  deltoidea. 

Fig.  2  a.  Lateral  view  of  the  specimen,  showing  the  extreme  convexity  of  the  shell  in  the  centre,  and 

the  nearly  flat  disc. 
Fig.  2  b.  Front  view,  showing  the  great  deflection ;  the  surface  is  puncto-striate,  from  being  denuded  of 

the  shell 

Position  and  locality.  In  the  Trenton  limestone  at  Trenton  Falls.  (State  Collection.) 


143.    6.     LEPT^NA  DELTOIDEA. 

Pi..  XXXI.  A.  Figs.  3  a,  b,  c,  d,  e. 

Leptana  deltoidea.     Conkad,  Ann.  Geol.  Report,  1838,  p.  115; 
StTophomena  deltoidea.     Id.  lb.  1839,  p.  64;  1841,  p.  37. 

—  —  Vanuxem,  Geol.  Report,  1842,  pag.  46,  fig.  2. 

—  —  Emmohs,  Geol.  Report,  pag.  389,  fig.  2. 

Shell  semioval  or  deltoid  ;  hinge  line  extending  beyond  the  width  of  the  shell ;  dorsal 
valve  convex,  abruptly  deflected  at  the  margin,  except  a  small  portion  in  the  centre,  which 
is  often  produced  in  front ;  surface  of  the  disc  marked  by  numerous  irregularly  concentric 
undulations  or  wrinkles,  which  are  crossed  by  fine  equal  radiating  striae  (  one  or  two  of 
these  striae,  in  the  middle  of  the  shell,  more  prominent  than  the  others) ;  sides  of  the  shell 
marked  only  by  the  finer  striae  ;  sometimes,  in  well  marked  specimens,  the  strias  are 
distinctly  alternating  ;  disc  elevated  in  the  middle  ;  beak  scarcely  projecting  beyond  the 
cardinal  line. 

This  shell  diflfers  from  the  preceding  species,  in  the  usually  more  convex  area  or  disc  of 
the  dorsal  valve,  and  the  linguiform  extension  in  front,  which,  though  existing  in  the 
nasute  forms  of  the  L.  altemata,  is  not  accompanied  by  the  concentric  wrinkles.  This 
feature  characterizes  nearly  all  the  specimens  I  have  seen  from  Trenton  Falls. 
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The  following  figures  present  some  variety  of  form,  which  this  species  assumes,  under 
different  circumstances  and  in  distant  localities  : 

Fig.  3  a.  A  specimen  showing  but  a  slight  difference  from  the  last  described  species.  It  is  marked  by- 
distinct  concentric  wrinkles  upon  the  disc ;  is  finely  striated,  with  more  prominent  elevated 
ones  alternating  with  every  four,  five  or  six  of  the  smaller  ones.  In  this  respect  it  partakes 
of  the  characters  of  the  specimen  fig.  1  »,  which  appears  to  me  clearly  referable  to  fu. 
alttrnata. 

Fig.  3  b.  This  specimen  presents  the  same  form  as  the  last,  except  that  it  is  more  produced  in  front.  The 
concentric  wrinkles  on  the  front  are  perhaps  more  distinct,  and  the  shell  is  contracted  more 
abruptly  just  below  the  extremity  of  the  cardinal  line,  producing  small  acute  ears. 

Fig.  3  e.  Lateral  view,  showing  the  elevation  of  the  shell. 

Figt  3  i.  A  specimen  of  this  shell,  of  nearly  the  same  form  as  the  last.  The  concentric  wrinkles  are 
more  distinct,  and  the  radiating  strise  are  equal,  except  on  the  central  part  of  the  shell,  where 
they  are  stronger.  The  shell  is  not  entirely  developed  to  the  margin,  and  therefore  does  not 
appear  so  much  elevated  as  the  last. 

Fig.  3  «.  A  larger  specimen,  with  the  disc  distinctly  wrinkled  and  marked  by  nearly  equal  radiating 
strisB  ;  scarcely  produced  in  front.  The  stria  on  the  centre  are  more  distinct  than  at  the 
sides. 

Fig.  3/.  A  very  perfect  specimen  in  form  and  markings.  This  drawing  is  by  Mr.  Conrad,  from  a 
specimen  now  in  my  possession.  The  striae  are  a  little  stronger  on  the  middle  of  the  shell, 
and  in  some  parts  alternate  with  smaller  ones. 

It  is  certainly  often  very  difficult  to  draw  the  line  of  distinction  between  this  species  and 
the  L.  altemata,  and  more  particularly  so  between  this  and  L.  camerata.  Again,  on  the 
other  hand,  it  approaches  very  close,  in  some  of  its  forms,  to  the  succeeding  species  ( L. 
tenuistriata  ) ;  but  these  two,  when  well  preserved,  are  clearly  and  decidedly  distinct. 

The  figures  of  this  species,  given  by  Mr,  Vanuxem  and  Dr.  Emmons,  scarcely  show  any 
concentric  wrinkles,  and  approach  more  nearly  to  the  nasute  form  of  L.  alternate  ( fig.  1  h, 
pi.  31  A). 

Position  and  locality.  This  species  is  often  abundant  in  the  Trenton  limestone,  though 
in  many  localities  it  is  quite  rare,  or  never  seen.  It  abounds  at  Trenton  Falls,  and  at  Sugar 
River  in  Lewis  county.  It  is  more  rarely  seen  in  the  neighborhood  of  Little  Falls,  while 
towards  the  north  it  is  rarely  found,  and  is  scarcely  known  to  me  as  occurring  in  the 
Champlain   valley.  {State  Collection.) 
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144.    7.    LEPTiENA  TENUISTRIATA. 

Pi..  XXXI.  A.  Figs.  4  a,  b,  c,  d,  e,f. 

Ref.  Leptana  ttnuiitriala.     Sowerbt  in  Sil.  Researches,  pag.  C30,  pi.  23,  6g.  2  a. 
Compare  Z^pltma  lieltoidea  of  Conrad  ut  supra. 

Semicircular,  measuring  the  disc  of  tiie  dorsal  valve  j  liinge  line  extending  beyond  tlie 
width  of  the  shell,  the  extremities  forming  small  acute  ears  ;  dorsal  valve  with  the  disc  flat, 
abruptly  deflected  from  the  middle  ;  surface  marked  by  about  9  or  10  (12,  Sow.)  concentric 
wrinkles,  which  are  crossed  by  numerous  equal  crowded  striae  ;  cardinal  area  narrow  linear ; 
foramen  nearly  closed  ;  beak,  in  many  instances,  perforated. 

Fig.  4  a.  A  small  specimen  of  this  Shell,  the  dorsal  valve  having  about  four  or  five  strong  undulations 

upon  the  surface  ;  the  cardinal  extremities  are  strongly  deflected. 
Fig.  4  b.  Cardinal  line,  showing  imperfectly  the  deltoid  foramen. 
Fig.  4  c.  A  small  specimen,  having  about  six  distinct  undulations  on  the  disc,  and  three  less  distinct  ones 

towards  the  beak ;  the  shell  bends  abruptly  upwards,  nearly  at  right  angles  to  the  disc ; 

surface  evenly  marked  by  the  radiating  stria3 ;  the  extremities  of  the  hinge  line  are  acute 

and  abruptly  deflected,  forming  small  ears. 
Fig.  4  d.  A  small  shell  of  this  species,  exhibiting  very  indistinct  undulations  upon  the  surface,  being 

very  abruptly  deflected  near  the  margin,  and  extremely  extended  on  the  cardinal  line. 
Fig.  4  e.  A  larger  specimen,  showing  about  four  or  five  distinct  undulations  on  the  dorsal  valve,  and  the 

same  number  on  the  ventral  valve.  The  cardinal  line  is  more  extended  than  is  usual  in  this 

species. 
Fig.  4  /  Ventral  valve  and  cardinal  line  of  the  same  species,  showing  the  narrow  almost  linear  area ; 

the  latter  enlarged,  showing  the  perforation  in  the  beak,  which,  however,  may  be  due,  in 

part,  to  injury. 
Fig.  4  g.  Lateral  view  of  the  same  specimen,  showing  the  abrupt  deflection  and  elevation  in  front. 

This  species  of  Mr.  Sowerby,  to  which  form  ours  bears  a  close  analogy,  is  generally 
regarded  as  identical  with  the  Lepttena  depressa  ;  but  I  am  by  no  means  satisfied  that  it  is 
not  really  different.  In  all  the  specimens  which  I  have  seen,  the  shell  has  a  diflferent  aspect, 
is  not  so  rounded,  and  is  less  regularly  wrinkled.  I  have  not  been  able  to  see  the  internal 
structure,  which  will  eventually  decide  the  difference  in  the  two  shells. 

Should  this  prove  to  be  the  Lepttena  rugosa,  it  establishes  the  existence  of  that  species  at 
a  much  earlier  period  than  we  have  been  accustomed  to  suppose,  and  also  that  it  is  one  of 
those  rare  forms  (and  at  present  the  only  shell  known  to  me)  which  reappeared  after  the 
final  deposition  of  the  Hudson-river  group. 

Position  and  locality.  This  species,  though  very  rare  in  most  localities  where  the  other 
forms  of  this  genus  are  found,  is  sometimes  seen  in  other  associations  near  the  higher  part 
of  the  limestone.  It  is  unknown  to  me  in  the  Hudson-river  group,  though  at  the  west  it  is 
found  in  a  similar  position.  It  occurs  at  Adams  ( Jefferson  county),  near  Turin  ( Lewis 
county) ,  and  at  Middleville.  Among  its  western  localities,  Cincinnati  and  Oxford  (Ohio) , 
Maysville  (Kentucky),  and  Madison  (Indiana),  are  the  most  important. 
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145.    8.     LEPT^NA  ALTERNISTRIATA  (n.  5p.)- 

Pi..  XXXI.  B.  Figs.  1  a,  b,  e. 

Shell  semioval,  wider  than  long ;  cardinal  line  frequently  extended  beyond  the  width 
of  the  shell ;  dorsal  valve  moderately  convex  in  the  middle,  and  gradually  curving  up- 
wards ;  surface  marked  by  radiating  striae  of  unequal  size,  a  large  and  small  one  often 
alternating ;  ventral  valve  with  nearly  equal  radiating  striae ;  entire  surface  marked  by 
fine  concentric  elevated  lines  ;  cardinal  area  narrow,  almost  linear  ;  callosity  of  the  ventral 
valve  nearly  filling  the  foramen  of  the  other  ;  beak  perforated  by  a  minute  nearly  micro- 
scopic circular  opening. 

It  will  be  observed  that  this  shell  possesses  several  characters  in  common  with  L.  alter- 
nata  ;  but  it  appears  to  me  somewhat  different,  and  I  am  not  able  to  find  a  gradation  in  the 
char.icters  which  would  lead  me  to  unite  it  with  that  species.  It  is  usually  more  extended 
on  the  cardinal  line  than  that  species,  and  has  in  consequence  a  different  form,  as  in  1  c. 
The  shell  is  always  lighter  and  apparently  thinner,  less  abruptly  curved  and  thickened  on 
the  margin,  though  often  reaching  the  size  of  the  largest  varieties  of  L.  alternata.  The 
striae  on  the  ventral  valve  are  always  of  uniform  size,  while,  on  the  dorsal  valve,  they 
alternate  in  size,  often  very  regularly.  This  form  of  shell  is  usually  sufficiently  distinct  ^^fen 

to  enable  me  to  separate  it  readily  from  among  the  various  forms  of  the  L.  alternata,  and, 
on  this  account,  I  have  proposed  a  distinct  name. 

Fig.  1  a.  The  dorsal  valve  of  a  large  specimen,  showing  a  very  regular  alternation  in  the  size  of  the 

strije.  , 

Fig.  1  b.  Ventral  valve  of  the  same  species,  the  strise  being  regular  and  uniform  in  size. 

Fig.  \  e.  A  smaller  specimen,  presenting  a  greater  extension  of  the  cardinal  extremities,  and  an  irregular 
alternation  of  the  stri®  upon  the  surface.* 

Position  and  locality.  I  have  not  been  able  to  discover  this  species  well  characterized 
among  the  shells  of  the  Trenton  limestone  in  New-York,  though  it  is  not  rare  in  the  Blue 
limestone  of  the  West,  at  Cincinnati  (0.),  Maysville  (Ky.),  Madison  (la.),  and  other 
place.s,  where  it  is  associated  with  several  other  species.  (State  Collection.) 

*  Tlie  characters  here  given  are  pretty  conatant  in  a  large  number  of  specimens ;  but  I  have  found,  since  the 
engravings  were  finished,  a  variation  in  some  individuals.  A  single  specimen  presents  characters  like  fig.  1  n,  pi.  30, 
in  the  distance  of  the  striae  and  the  prominent  concentric  lines.  The  distance  of  the  prominent  striae  is  also  much 
greater  in  this  one,  and  yet  there  is  still  but  a  single  intermediate  stria.  The  species,  if  distinct,  suffers  many  changes 
and  variations  analogous  to  the  L.  alternata,  and  it  may  yet  prove  a  variety  of  tliat  very  variable  species. 
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146.    9.    LEPTiENA  SERICEA.* 

Pi>  XXXI.  B.  Figs.  2  a,  b,  e,  d,  «,/,  g,  h. 

Lepttena  lerUea.     Sowckbt  in  Sil.  Researches,  1839,  ptg.  636,  pi.  19,  fig.  1. 
Leptcma  Kmiotalis.    Corkad,  Ann.  Geol.  Report,  1S38,  p.  115. 

Strt^thomena  $erieea.     Id.  lb.  1840,  p.  201  ;  1841,  p.  37.  V 

—  —  EKKom,  Geol.  Report,  1842,  pag.  304,  ill.  105,  fig.  1. 

Semioval ;  length  usually  somewhat  more  than  half  the  width  on  the  cardinal  line ; 
cardinal  line  extended  a  little  beyond  the  sides  of  the  shell ;  dorsal  valve  convex  in  the 
centre,  deflected  at  the  edge  ;  ventral  valve  concave  ( nearly  flat,  Sow.) ;  surface  marked 
by  fine  slriae,  which  are  even  and  uniform,  or  alternating  with  stronger  ones  ;  striae  in- 
creasing in  number  towards  the  margin,  granulate  or  papillose,  crossed  by  a  few  lines  of 
growth ;  surface  shining. 

This  beautiful  and  abundant  little  shell  is  readily  distinguished  by  its  almost  perfectly 
semioval  form,  with  fine  papillose  striae  alternating  with  larger  ones  ;  the  latter  are  often 
obsolete,  and  the  surface  appears  uniformly  striated. 

Fig.  2  o,  b.  The  form  and  surface  of  the  shell  are  perfectly  preserved  in  this  specimen,  both  valves  of 
which  have  distinct  larger  strias  alternating  with  several  smaller  ones. 

Fig.  2  e,  d.  The  opposite  valves  of  another  specimen,  showing  equal  striae  and  a  few  concentric  lines  of 
growth. 

Fig.  2  «.  The  interior  of  the  ventral  valve,  showing  two  winglike  papillose  callosities  for  the  visceral 
attachment ;  these  are  separated  by  a  deep  groove  in  the  centre,  and  margined  on  that  side 
by  a  sharp  elevated  ridge.  This  marking  presents  some  slight  variations  of  form,  sometimes 
apparently  from  having  been  worn,  and  in  others  there  appears  to  have  been  some  original 
differenca 

Fig.  2/,  shows  a  variation  from  the  preceding  internal  structure. 

Fig.  2  g.  Interior  of  the  convex  valve,  showing  the  visceral  impression,  margined  by  a  sharp  elevated 
ridge,  which  converges  to  the  deltoid  opening  in  the  area. 

Fig,  2  A.  View  of  the  cardinal  area  of  the  convex  valve,  showing  the  deltoid  aperture  which  is  partially 
closed. 

From  the  great  numbers  of  the  separated  valves  of  this  species,  the  internal  structure  can 
be  well  examined.  A  large  part  of  the  interior  surface  is  marked  by  elevated  points,  as  if 
for  the  attachment  of  muscles.  The  exterior  is  also  papillose,  and,  where  partially  ex- 
foliated, the  surface  is  shining  and  strongly  punctate. 

*  I  have  adopted,  in  this  case,  Mr.  Sow^rbt'i  name,  though  apparently  in  opposition  to  the  rule  by  which  I  intended 
to  be  governed ;  but  notwithstanding  Mr.  Cohkad's  name  has  precedence  in  point  of  time,  it  was  not  accompanied  by 
any  description  or  figure,  while  that  of  Mr.  S.  has  both.  I  have,  in  all  cases  where  possible  to  ascertain  what  shells 
were  intended  by  Mr.  Conrad,  applied  his  names,  or  given  them  as  synonyms,  in  order  to  show  what  species  were 
indicated  by  him  in  his  Annual  Reports.  This  is  but  justice  to  Mr.  C. ;  and  any  error  or  failure  must  be  chargeable 
only  to  my  inability  to  identify  the  species,  since  there  are  few  labelled  specimens  in  the  Collection  of  the  State  at  this 
time. 
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Position  and  locality.  The  thin  layers  in  the  lower  part  of  the  Trenton  limestone  are  often 
entirely  covered  with  the  perfect  shells  or  separated  valves  of  this  species.  In  a  higher 
position,  it  forms  a  large  proportion  of  some  thin  beds,  which,  when  split  open,  the  surfaces 
present  the  pearly  lustre  of  recent  shells.  In  some  western  localities,  as  at  Cincinnati  and 
Oxford  (Ohio) ,  it  is  equally  abundant,  covering  large  surfaces  of  the  strata.  It  occurs  in 
all  localities  of  the  Trenton  limestone.  It  also  reappears  in  the  Hudson-river  group,  being 
in  some  localities  very  abundant. 


147.     10.     LEPTiENA  FILITEXTA  ( n.  sp.) . 

Pl.  XXII.  B.  Figs.  3  a,  b,  c,  d,  e,f. 

Resupinate,  broadly  semioval ;  hinge  line  a  little  extended  beyond  the  width  of  the  shell, 
and  deflected  at  the  extremities  ;  dorsal  valve  concave,  elevated  towards  the  beak  ;  sides 
and  front  gently  inflected  ;  ventral  valve  uniformly  convex  on  the  disc,  regularly  curving 
downwards  towards  the  margin ;  surface  marked  by  crowded  equal  striae,  which  are  crossed 
by  fine  elevated  concentric  lines  ;  triangular  foramen,  in  the  concave  valve,  partially  filled 
by  the  callosity  of  the  opposite  valve  ;  area  moderately  broad. 

This  shell  is  characterized  by  its  great  proportional  width  upon  the  cardinal  line,  and  its 
equal,  regularly  rounded  striae,  which  are  crossed  by  fine  elevated  lines,  giving  the  surface 
a  textile  or  woven  appearance,  which  is  remarkably  characteristic  in  well  preserved 
specimens,  and  diflfers  from  any  other  species  in  this  rock. 

Fig.  3  a.  Ventral  valve  of  a  specimen  of  large  size.  The  equal  rugose  striae  are  very  distinctly  preserved, 
and  also  a  few  jubimbricating  lines  of  growth  near  the  margin. 

•Fig.  3  b.  View  of  the  cardinal  area,  showing  the  deflection  at  the  extremities,  and  the  convexity  of  the 
shell. 

Fig.  3  e.  Interior  of  the  dorsal  valve,  showing  the  distinct  and  peculiar  form  of  the  visceral  impression, 
and  the  partially  closed  foramen.  The  entire  interior  surface  of  the  shell  is  papillose. 

Fig.  3  d.  Dorsal  valve  of  a  smaller  specimen,  which  is  more  abruptly  inflected  near  the  margin. 

Fig.  3  e.  Cardinal  view  of  the  same,  showing  the  deflection  at  the  extremities  of  the  shell,  and  the  con- 
vexity of  the  ventral  valve. 

Fig.  3  /  An  enlarged  portion  of  the  surface,  showing  the  textile  character. 

Positum  and  locality.  This  species  is  comparatively  rare  in  the  Trenton  limestone,  though 
several  fine  specimens  have  been  found  at  Middleville,  in  the  lower  part  of  that  rock.  I 
have  seen  small  specimens  of  the  same  species,  from  Mineral  Point  ( Wisconsin),  and  from 
Ohio,  holding  a  similar  geological  position.  '*'"'«  Collection.) 
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148.     11.     LEPT^NA  PLANUMBONA  (  n.  jp.). 

Pl.  XXXI.  B.  Figs.  1  a,  b,  c,  d,  e. 

Shell  rcsupinatc,  robusi,  length  and  breadth  as  9  to  11  ;  cardinal  line  straight,  suddenly 
deflected  at  the  extremities,  equal  to  or  greater  than  the  width  of  the  shell ;  sides  a  little 
contracted  just  below  the  cardinal  extremities,  leaving  slightly  salient  angles ;  ventral  valve 
flat  or  slightly  depressed  near  the  beak,  elevated  and  very  convex  in  the  middle,  somewhat 
abruptly  and  concentrically  deflected  towards  the  margin  ;  dorsal  valve  flat  on  the  disc, 
slightly  elevated  towards  the  beak,  and  deflected  to  correspond  with  the  otlier  valve  ; 
surface  marked  by  radiating  strise,  every  third,  fourth  or  fifth  of  which  is  alternated  by  a 
stronger  one ;  entire  surface  ( in  perfect  specimens )  marked  by  fine  concentric  elevated 
lines,  and  a  few  imbricating  lines  of  growth. 

This  is  a  very  neat  symmetrical  species,  presenting  very  little  variation  of  form.  The 
concentric  lines  are  often  obliterated,  and  the  surface  shows  only  the  radiating  striae.  The 
remarkable  flatness,  which  often  amounts  almost  to  a  depression  of  the  convex  valve  near 
the  beak,  is  a  distinguishing  character  in  all  the  specimens  I  have  examined.  The  sides 
of  the  shell  are  suddenly  constricted  just  below  the  extremities  of  the  hinge  line,  producing 
small  salient  ears ;  the  ventral  valve  is  very  convex  just  forward  of  the  middle,  and  the 
opposite  valve  equally  concave. 

Fig.  A  a  6t,  b.  Views  of  the  two  valves ;  the  ventral  or  convex  one  b  showing  some  strong  imbricating 
lines  of  growth,  while  the  other  valve  has  but  a  single  one.  The  beak  of  the  dorsal  valve 
projects  beyond  the  cardinal  line  of  the  other  valve,  as  shown  in  4  b. 

Fig.  4  c  Cardinal  view,  showing  the  nearly  linear  area  and  closed  foramen.  There  is  sometimes  a  small 
space  for  the  protrusion  of  the  ligament. 

Fig.  4  d.  Interior  of  the  concave  valve,  showing  the  visceral  impression,  which  is-  nearly  circular, 
depressed  in  the  centre,  and  longitudinally  marked  by  strong  elevated  ridges ;  it  is  margined 
by  an  elevated  border,  which  proceeds  from  the  two  extremities  of  the  foramen,  and,  curving 
around,  leaves  a  narrow  slit  in  front  There  is  an  elevated  line  extending  from  the  beak  of 
the  shell,  through  this  slit,  to  the  centre  of  the  valve.  The  margin  is  marked  by  strong  ribs, 
which  reach  from  ihe  edge  to  the  point  of  curvature  of  the  shell ;  these  ribs  are  produced 
by  the  elevated  stria;  on  the  outside,  which  leave  a  depression  upon  the  inner  margin. 

Fig.  4  «.  Lateral  view  of  the  shell,  showing  its  convexity  in  the  middld,  and  flattening  towards  the  beak. 

Position  and  locality.  This  shell  has  not  been  very  clearly  recognized  in  New- York,  but 
it  is  abundant  at  the  West,  in  the  Blue  limestone,  holding  a  position  equivalent  to  that  of 
the  Trenton  limestone,  and  associated  with  the  preceding  species  of  Leptjena.  Among  the 
western  localities,  I  may  mention  Cincinnati  and  Oxford  (Ohio) ,  Madison  (  Indiana),  and 
Maysville  (  Kentucky).  (*""<«  Collection.) 
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149.     12.    LEPTiENA  DEFLECTA. 

Pl.  XXXI.  B.  Fig3.  5a,b. 
Strophomena  deflecta.    Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1843,  Vol.  i.  p.  332. 

Resupinate,  semioval ;  dorsal  valve  slightly  concave  and  elevated  towards  the  beak, 
deflected  at  the  angles  ;  ventral  valve  moderately  convex  ;  cardinal  extremities  reflected  ; 
cardinal  area  wide,  partially  common  to  both  valves ;  foramen  partially  closed  ;  surface 
marked  by  fine  equal  striae  which  are  crossed  by  fine  elevated  concentric  lines,  giving  the 
striae  a  crenulated  appearance. 

This  is  a  robust,  very  symmetrical  shell,  bearing  a  close  analogy  to  the  L.  filitexta 
(  fig.  3  ) ,  from  which,  however,  it  is  apparently  distinct.  The  striae  are  more  distinctly 
crenulated,  sharper,  and  more  elevated  than  in  that  species  ;  though  for  want  of  a  sufficient 
number  of  specimens,  and  a  knowledge  of  the  internal  structure  of  the  shell,  I  still  feel 
some  hesitation  in  regard  to  its  distinctive  character.  A  single  specimen,  only,  has  been 
examined,  the  prominent  characters  of  which  are  the  nearly  flat  dorsal  valve,  with  elevated 
beak  and  sharply  crenulated  striae. 

Fig.  5  a.  Dorsal  valve  of  the  specimen. 
Fig.  5  b.  Cardinal  area  of  the  same. 

Position  and  locality.  This  species  occurs  at  Mineral  Point  ( Wisconsin) ,  associated  with 
numerous  other  well  known  Trenton  species,  leaving  no  doubt  of  its  true  geological 
position.* 

150.     13.     LEPT.ENA  RECTA. 

Pl.  XXXI.  B.  Figs.  6  a,*. 
Strophomena  recta.    Coitbad,  Proc.  Acad.  Nat  Sci.  Philadelphia,  1843,  Vol.  i.  p.  332. 

Semioval,  nearly  semicircular,  compressed  ;  cardinal  line  very  straight,  extending  beyond 
the  width  of  the  shell,  and  angulated  at  the  extremities  ;  area  narrow,  equally  common  to 
both  valves  ;  ventral  valve  scarcely  convex,  with  a  slight  mesial  depression  ;  dorsal  valve 
flat,  elevated  towards  the  beak  ;  surface  marked  by  strong  bifurcating  crenulated  striae. 

The  specimen  under  examination  has  perhaps  suffered  some  distortion,  but  it  is  remarkable 
for  the  nearly  equal  areas,  and  the  almost  entire  flatness  of  both  valves.  In  its  anguldted 
and  extended  cardinal  extremities  it  resembles  the  succeeding  species ;  but  that  shell  is 
much  longer  in  proportion  to  its  width,  and  the  striae  are  less  sharply  crenulated. 

•  Mr.  CowK  AD  has  kindly  placed  this  and  some  other  western  specimens  at  my  disposal,  for  the  purpose  of  instituting 
a  comparison  between  the  eastern  and  western  species  of  our  lower  formations. 
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Fig.  6  a.  View  of  ventral  valve. 

Fig.  6  b.  Cardinal  view  of  the  same  shell 

Position  and  locality.  Associated  with  the  last  species,  and  others,  in  the  lower  shaly 
limestone  at  Mineral  Point  (  Wisconsin). 


151.     14.     LEPT^NA  PLANOCONVEXA  (n.  jp.). 
Pu  XXXI.  B.  Figs.  7  a,  b,  e,  d. 

Shell  resupinate,  sub-planoconvex,  often  distinctly  inequilateral  and  oblique ;  ventral 
valve  moderately  convex ;  dorsal  valve  nearly  flat  or  slightly  concave ;  cardinal  line 
extended  considerably  beyond  the  width  of  the  shell,  and  often  produced  into  small  acute 
ears  ;  surface  marked  by  rather  coarse  radiating  striae,  which  bifurcate  towards  the  margin 
of  the  shell ;  apex  usually,  and  perhaps  always,  perforated  ;  foramen  closed ;  cardinal 
area  narrow. 

The  most  obvious  characters  of  this  shell  are  its  resupinate  form,  the  nearly  flat  dorsal 
valve,  and  frequent  inequality  of  the  two  sides,  or  the  greater  extension  of  the  cardinal  line 
on  one  side.  In  these  features  alone  it  is  dissimilar  to  all  the  other  species  of  the  genus  in 
the  lower  strata.  In  its  nearly  flat  valve,  it  approaches  to  the  Orthis  ;  while  the  extension 
of  the  cardinal  line,  and  closed  foramen,  are  characters  belonging  to  Lept^ena,  as  well, 
also,  as  its  general  habit,  which  is  diflferent  from  the  true  Oethis. 

In  some  of  its  varieties,  and  particularly  in  the  ventral  valve  being  flat  near  the  beak,  it 
resembles  the  last  species,  but  diflfers  essentially  from  it  in  the  coarser  nearly  equal  striae 
and  absence  of  concentric  elevated  lines,  as  well  as  other  important  characters. 

Fig.  7  a.  View  of  the  dorsal  valve,  with  one  of  the  cardinal  extremities  produced  beyond  the  other ;  this 

feature  is  not  due  to  wearing,  but  is  the  natural  form  of  the  shell 
Fig.  7  b.  View  of  a  smaller  specimen,  more  nearly  equilateral. 
Fig.  7  c.  Profile  view  of  the  shell. 
Fig.  7  d.  Cardinal  view  of  the  first  specimen. 

Position  and  locality.  This  species  occurs  associated  with  the  two  last,  having  a  very 
extensive  geographical  range.  It  is  known  in  numerous  localities  in  Ohio,  Indiana,  Ken- 
lucky  and  Wisconsin.  (■'"o"  Coiiectiim.) 
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152.     15.     LEPTiENA  TENUILINEATA. 

Pl.  XXXI.  B.  Fig.  8. 
Strophomena  tenuilineata.     Conrad,  Jour.  Acad.  Nat  Sci.  Philadelphia,  1842,  Vol.  viii.  p.  259. 

"  Semioblong-oval,  with  minute  crowded  radiating  lines  ;  cardinal  extremities  slightly 
salient  and  angulated  ;  one  valve  slightly  convex,  the  other  flat. 

"  Distinguishable  from  its  congeners  of  the  Trenton  limestone  by  the  slight  convexity  of 
the  inferior  valve,  and  the  extreme  fineness  of  the  radiating  lines.  The  outline  is  also 
different,  being  wider  at  the  base  than  any  other  Trenton  species.  It  resembles  Orthis 
compressa  (Sowerby),  except  in  outline  being  much  longer  in  proportion  to  the  width. 

"  Occurs  in  Trenton  limestone." 

The  above  is  quoted  from  Mr.  Conrad's  description  and  remarks,  not  having  seen  the 
shell  myself.  The  drawing  is  given  from  his  figure,  marked  with  this  name,  and  is  doubtless 
correct.  It  is  evidently  a  rare  species,  as  I  have  never  met  with  a  single  individual.  The 
Orthis  compressa  of  Sowerby,  to  which  Mr.  Conrad  compares  this  species,  is  a  Lower 
Silurian  fossil,  corresponding  very  nearly  in  position  to  this  one. 

153.     16.    LEPTiENA  SUBTENTA. 
Pi..  XXXI.  B.  Figs.  9  a,  b. 
Strophontena  tubtentd.    Conbao,  MS.  and  figure. 

Resupinate,  semioval ;  ventral  valve  convex  in  the  middle ;  cardinal  extremities  deflected, 
somewhat  abruptly  curving  towards  the  margin,  and  flattened  on  the  umbo ;  surface  marked 
by  fine  equally  bifurcating  striae,  which  are  crenulated  by  concentric  lines,  obliquely 
wrinkled  on  the  cardinal  margin  ;  interior  of  the  hinge  showing  tWo  projecting  toothlike 
processes,  with  a  narrow  space  between  them  for  the  passage  of  a  ligament ;  lateral  teeth 
spreading  widely. 

I  find,  among  the  drawings  of  Mr.  Conrad,  the  figure  of  a  Trenton  species,  with  this 
name  attached.  I  have  not  seen  the  same  in  New- York,  but  the  specimen  figured  is  from  a 
western  locality.  It  bears  all  the  essential  marks  of  the  species  cited,  and  I  have  therefore 
introduced  it  under  that  name.  It  will,  doubtless,  be  found  again  in  New- York.  The 
cardinal  margin  bears  some  resemblance  to  Chjitetes,  but  a  careful  examination  does  not 
show  any  spires.  The  strong  obliqtie  wrinkles  form  a  distinguishing  feature. 

Fig.  9  a.  View  of  the  dorsal  valve. 
Fig.  9  b.  Interior  of  the  hinge  margin. 

Position  and  locality.  In  the  Blue  limestone  of  Ohio,  associated  with  Leptana  alternata^ 
L.  sericea  and  Orthis  testudinaria.  Oxford  ( Ohio).  Trenton  Falls,  on  the  authority  of  Mr> 
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154.     17.     LEPTiENA  {Species  undetermined). 

Pu  XXXI.  B.  Figs.  10  a,  b,  c. 

Semioval ;  greatest  width  ||,  height  f\  of  an  inch  ;  cardinal  line  scarcely  equalling  the 
greatest  width  of  tlie  shell  below ;  surface  marked  by  fine  radiating  striae,  which  are  crossed 
by  fine  concentric  lines  ;  striae  upon  the  ventral  valve  equal  and  uniform  in  size  ;  those  on 
the  dorsal  valve  consisting  of  larger  striae  with  one  or  two  finer  ones  between,  a  single  one, 
larger  than  tlie  others,  extending  from  the  beak  to  the  base  of  the  shell ;  beak  imperforate  ; 
foramen  not  closed. 

This  species  presents  many  characters  in  common  with  L.  altemata,  and  is  perlMtps  only 
the  young  of  that  shell.  The  character  of  the  surface  markings  is  very  analogous,  differing 
no  more  than  might  be  expected  between  the  young  and  old  individual.  The  callosity  of 
the  ventral  valve,  which,  in  most  of  the  Lept^ena,  nearly  fills  the  triangular  foramen, 
presents  in  this  case  a  narrow  channel  or  groove,  leaving  a  passage  for  the  extension  of  the 
tendinous  peduncle.  The  imperforate  beak  shows  a  distinct  small  point,  projecting  beyond 
the  cardinal  line.  The  open  foramen  is  probably  due  to  the  youth  of  the  individual,  as  it 
often  happens  that  this  passage  becomes  closed  with  age.  Whether  the  perforation  in  the 
beak  may  become  developed  as  the  shell  advances  in  age,  I  am  unable  to  determine. 

The  specimens  under  consideration  are  apparently  young  shells,  though  I  have  not  been 
able  to  trace  their  gradation  to  the  larger  forms  of  L.  alternata,  or  any  other  species.  The 
careful  examination  of  six  well  preserved  specimens  shows  a  uniform  development  of  the 
characters  above  given. 

Fig.  10  a.  Ventral  valve  of  this  species,  showing  the  equal  radiating  striae. 

Fig.  10  b.  Dorsal  valve,  with  unequal  striae. 

Fig.  10  e.  Cardinal  area,  and  the  same  enlarged,  showing  the  open  foramen  and  imperforate  beak. 

Position  and  locality.  This  shell  occurs  in  the  same  situation  and  association  with  L. 
altemata,  L.  sericea,  and  other  species  of  the  genus. 

There  are,  in  addition  to  the  foregoing,  one  or  two  undetermined  or  obscure  species, 
which  require  further  investigation  before  they  can  be  regarded  as  established. 
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155.    2.    ORTHIS  TESTUDINARIA. 

Pl.  XXXII.  Figs.  la-/. 

Orthis  testudinaria.     Dalman,  Vet.  Acad.  Hand.  Stockholm,  1827,  p.  115,  t.  2,  f.  4  a,  b,  c,  d,  e. 
Trigonotretta  testudinaria.     Bronn,  Leth.  Geognostica,  pag.  82,  tab.  3,  fig.  2. 
Orthit  testudinaria.     Hisinger,  Pet.  Suecica,  1837,  pag.  71,  tab.  20,  fig.  11  a,b,  c. 

—  —  ?     SowERBY  in  Sil.  System,  1839,  pag.  640,  pi.  20,  fig.  9. 

—  —  Conrad,  Ann.  Geol.  Report  of  1839,  p.  63  ;  1840,  p.  201 ;  1841,  p.  37. 
Orthis  striatula,  Conrad  in  MS.     Emmons,  Geol.  Report,  1842,  pag.  394,  ill.  105,  fig.  3. 
Orthis  testudinaria  7    Emmons,  lb.  pag.  404,  fig.  4. 

Suborbicular,  plano-convex  ;  cardinal  line  straight,  shorter  than  the  width  of  the  shell ; 
dorseil  valve  convex,  much  elevated  towards  the  beak,  often  with  an  elevated  ridge  down 
the  centre ;  beak  small,  slightly  incurved ;  ventral  valve  flat,  or  with  a  longitudinal 
depression  along  the  centre,  which  often  produces  an  emargination  in  front ;  cardinal  area 
small ;  foramen  small,  triangular  ;  surface  covered  with  fine  strise,  which  bifurcate  towards 
the  margin,  and  are  crossed  by  elevated  threadlike  lines,  giving  them  a  crenulated 
appearance. 

This  species  is  variable  in  some  respects.  Nearly  all  the  specimens  from  New-York  have 
a  regularly  depressed-convex  dorsal  valve,  with  a  flat  or  sometimes  slightly  convex  ventral 
valve ;  while  those  from  Ohio,  which  are  specifically  identical,  have  very  frequently  an 
elevated  longitudinal  ridge  on  the  dorsal  valve,  and  a  depression  along  the  flat  or  ventral 
valve.  These  characters  do  sometimes  occur  in  the  Trenton  specimens,  but  not  often.  In 
the  western  specimens  the  strise  are  usually  more  prominent  than  in  those  of  New-York, 
and  the  shells  likewise  attain  a  larger  size. 

This  species  is  exceedingly  abundant  in  the  Trenton  limestone,  being,  with  the  Leptcma 
sericea,  the  two  most  abundant  fossils  in  the  rock.  It  often  covers  entire  surfaces  of  the 
thin  strata,  both  as  perfect  specimens  and  as  separated  valves.  It  appears  to  be  in  equal 
abundance  in  nearly  all  the  western  localities  of  the  same  rock. 

A  comparison  of  a  Swedish  specimen  of  Orthis  testudinaria  with  those  of  New- York, 
shows  no  essential  difference  ;  the  former  being  a  little  more  elongated,  and  the  ventral 
valve  more  convex  than  in  the  prevailing  forms  of  the  Trenton  limestone. 

Fig.  1  a.  Ventral  valve,  showing  the  beak  of  the  dorsal  valve  and  the  foramea 

Fig.  I  b.  Profile  view  of  the  same  shell,  showing  the  convexity  of  the  dorsal  valve  :  the  same  is  shown 
in  the  cardinal  view,  1  d. 

Fig.  I  e.  View  of  the  dorsal  valve,  showing  the  small  projecting  beak. 

Fig.  1  «.  A  smaller  specimen  of  the  same  species. 

Fig.  1  /  The  interior  of  the  dorsal  valve,  showing  the  toothhke  processes  margining  the  foramen,  and 
projecting  forwards  into  the  shell. 

Fig.  1  g.  The  interior  of  the  ventral  valve,  showing  the  visceral  impression,  and  the  two  lateral  tooth- 
like processes  which  unite  with  the  processes  of  the  other  valve. 

Fig.  1  h.  Cast  of  the' dorsal  valve,  showing  the  two  visceral  impressions,  one  on  either  side  of  a  central 
elevated  ridge. 

Figs.  I  i,  k,  I.  The  same  species,  from  the  Blue  Umestone  of  Ohio. 


•♦' 


118  PAL^ONtOLOGV   OF   NEW-YORK. 

Position  and  locality.  This  species  occurs  in  every  part  of  the  Trenton  limestone,  ap- 
pearing near  its  base,  and  continuing  throughout  :  it  also  appears  in  the  Hudson-river 
group,  in  almost  equal  numbers.  (State  Collection.) 


166.    3.     ORTHIS  SUB^EQUATA. 

Vu  XXXII.  Figs.  2  a,  J,  e,  d,  e,f. 

Orthii  sukctquata.    CoimAD,  Proc.  Acad.  Nat  Sci.  Philadelphia,  1843,  Vol.  i.  p.  333. 

Compare  Orthis  parva,  var.  avellana.  Vebnevu.,  Pal.  Russia  &  Ural  Mountains,  1845,  p.  188, 1 13,  f.  3  &  4. 

Semioval  or  subglobose  ;  length  and  breadth  about  equal ;  valves  ventricose,  subequal, 
regularly  rounded  in  front ;  cardinal  line  about  equal  the  width  of  the  shell ;  area  rather 
large ;  dorsal  valve  very  convex,  with  a  prominent  elevated  centre ;  beak  extended, 
■carcely  incurved  ;  ventral  valve  regularly  convex,  with  scarcely  a  depression  in  the  centre ; 
surface  covered  with  crowded,  radiating,  nearly  equal  striae. 

Length  f\  of  an  inch  ;  breadth  a  little  greater. 

This  shell  bears  some  resemblance  to  the  0.  testudinaria,  but  differs  in  the  nearly  equal 
convexity  of  the  valves,  the  larger  area,  and  more  crowded  striae,  which  do  not  exhibit  the 
fine  concentric  lines  of  the  latter  species.  Well  defined  specimens  have  not  been  found  in 
New- York  :  the  one  figured  is  from  the  Collection  of  Mr.  Conrad.  From  its  general  re- 
semblance to  0.  testudinaria,  it  would  be  easily  overlooked  ;  and  since  it  occurs  in  the  same 
association  at  the  West,  it  is  not  improbable  but  it  will  be  found  in  New- York. 

Fig.  2  a.  Ventral  valve,  showing  the  projecting  beak  of  the  dorsal  valve,  and  a  portion  of  the  cardinal 

area  and  foramen,  which  is  a  narrow  slit  extending  to  the  beak. 
Fig.  2  b.  View  of  the  dorsal  valve  of  the  same  specimen. 

Fig.  2  e.  Profile  view  of  the  same,  showing  the  nearly  equal  convexity  of  the  valves. 
Fig.  2  d.  Cardinal  view  of  the  same,  showing  a  slight  depression  in  the  centre  of  the  ventral  valve. 
^igs.  2e,/  Figures  of  a  smaller  specimen;  the  ventral  valve  being  less  convex  than  in  the  older 
«-.•  specimen. 

Position  and  locality. 'This  species  occurs  at  Mineral  Point  (Wisconsin),  in  the  Blue 
limestone,  associated  with  Lepttsna  sericea,  Orthis  testudinaria,  Delthyris  lynx,  and  other 
Trenton  limestone  fossils. 


167.    4.     ORTHIS  BELLA-RUGOSA. 

Pi-  XXXI  I.  Figs.  3  a,  b,  c. 

Orthii  bella-rugosa.    Conhad,  Proc.  Acad.  Nat  Sci.  Philadelphia,  1843,  Vol.  i.  p.  33. 

Semioval ;  length  and  breadth  about  as  7  to  8 ;  valves  almost  equally  convex  \  ventral 
valve  with  a  narrow  depression  along  the  centre,  which  becomes  indistinct  towards  the 
margin  ;  beak  of  the  dorsal  valve  considerably  extended  beyond  the  cardinal  line,  scarcely 
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incurved  ;  surface  marked  by  fine,  close,  radiating  striae  which  are  unequally  bifurcated 
towards  the  margin,  and  transversely  marked  by  prominent  imbricating  squamose  lamellae, 
which  alternately  advance  and  retreat  in  passing  over  the  striae  and  the  spaces  between 
them.     Width  half  an  inch  ;  length  less  than  half  an  inch. 

This  species  is,  in  form,  much  like  0.  subaquata  ;  but  the  valves  are  less  convex,  and  it 
is  readily  distinguished  by  the  squamose  striae,  which  give  the  surface  a  rugose  appearance, 
differing  from  all  the  other  species  of  Orthis  in  this  rock. 

Fig.  3  a.  Ventral  valve. 

Fig.  3  b.  Dorsal  valve. 

Fig.  3  e.  Profile  view,  showing  the  nearly  straight  projecting  beak  of  the  dorsal  valve. 

Fig.  3  d.  Cardinal  view,  showing  the  large  triangular  foramen. 

Fig.  3  e.  An  enlarged  portion  of  the  suriace,  showing  the  imbricating  squamose  lamellae. 

Position  and  locality.  This  unique  and  beautiful  species  occurs  with  the  preceding,  and 
others  which  are  common  to  the  Trenton  limestone  of  New- York,  though  it  has  not  yet 
been  noticed  within  this  State. 


158.    5.    ORTHIS  DISPARILIS. 

Pl.  XXXII.  Figs.  4  a,  b,  c. 
Orthit  duparilis.    Conkad,  Ptoc.  Acad.  Nat.  Sciences,  1S43,  Vol.  i.  p.  333. 

Semicircular,  with  about  28  regular  rounded  striae,  more  than  half  of  which  reach  the 
beak,  the  intermediate  ones  commencing  on  the  umbo ;  striae  crossed  by  finer  concentric 
elevated  lines ;  ventral  valve  flat  or  slightly  concave,  depressed  along  the  centre,  which 
produces  a  slight  curvature  in  the  edge  of  the  shell ;  margin  of  the  shell  regularly  rounded 
from  the  extremities  of  the  cardinal  line  ;  area  large  ;  foramen  a  narrow  nearly  linear  slit, 
reaching  to  the  apex. 

This  peculiar  shell  is  readily  identified  by  iu  greatly  elevated  or  subcorneal  dorsal  valve, 
and  quite  flat  or  slightly  concave  ventral  valve.  The  striae  are  stronger  than  in  the  preceding 
species,  and  uniformly  crossed  by  concentric  lines  as  in  0.  testudinaria.  The  dorsal  area 
is  proportionally  larger  than  in  any  other  species  except  0.  tricenaria,  which  is  a  larger 
and  more  elongated  shell. 

Fig.  4  *.  Ventral  valve. 

Fig.  4  b.  Dorsal  valve. 

Fig.  4  e.  Profile  view,  showing  the  great  disproportion  in  the  size  of  the  valves. 

Fig.  4  d.  View  of  the  cardinal  area  and  foramen. 

Position  and  locality.  This  species  occurs  at  Mineral  Point  ( Wisconsin),  associated  with 
the  preceding  species.  I  have  also  seen  it  from  Cincinnati,  associated  with  numerous  species 
of  Brachiopoda  typical  of  the  Trenton  limestone. 
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159.    6.     ORTHIS  PERVETA. 
^  Pl.  XXXII.  Figs.  5  a,  6,  e. 

Ortkit  ptneta.     Conkad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1843,  Vol.  i.  p.  333. 

Transversely  suboval,  somewhat  wider  below  than  the  length  of  the  hinge  line  ;  valves 
slightly  ventricose,  nearly  equal ;  surface  marked  by  numerous  fine  radiating  strisE,  which 
bifurcate  on  the  umbo  ;  ventral  valve  with  a  slight  almost  imperceptible  depression  along 
the  middle ;  dorsal  valve  with  a  broad  elevation  in  front,  producing  a  sinuous  margin  ; 
cardinal  area  partially  common  to  both  valves,  as  likewise  the  deltoid  foramen. 

Length  about  one  third  of  an  inch  ;  breadth  nearly  half  an  inch. 

Fig.  5  a.  View  of  the  ventral  valve,  and  eirea  of  the  dorsal  valve. 
Fig.  5  b.  Cardinal  view  of  the  same  specimen. 

Fig.  5  c.  Profile  view,  showing  the  width  of  the  area,  and  the  projecting  beaks  on  both  valves. 
Fig.  5  d.  Cardinal  view  magnified,  showing  that  the  area  and  foramen  are  partially  common  to  both 
valves. 

•  li  I  have  adopted  this  species,  with  the  three  preceding  ones,  from  Mr.  Conhad,  as  they 

occur  associated  with  several  well  known  Trenton  species  at  Mineral  Point  ( Wisconsin ) . 
The  associated  species  more  particularly  are  the  Orthis  tricenaria,  0.  pectinella,  O.  tes- 
ttidinaria,  Lepteena  sericeoy  Delthyris  lynx,  ^c. 

160.     7.     ORTHIS  .^QUIVALVIS  (n.5p.). 
Pl.  XXXII.  Figs.  6  a,  b,  c. 

Subrotund  ;  valves  almost  equally  convex ;  length  nearly  equal  to  the  breadth  ;  sides 
contracted  just  below  the  cardinal  line,  which  is  less  than  the  greatest  width  of  the  shell ; 
area  narrow ;  foramen  small ;  dorsal  valve  diflfering  from  the  ventral,  in  the  beak  being 
slightly  extended,  and  scarcely  curved  over  the  foramen  ;  surface  marked  by  about  twenty 
rather  sharp  radii,  with  deep  intermediate  spaces ;  radii  strongly  marked  entirely  to  the 
beak,  and  becoming  bifid  or  trifid  towards  the  middle  of  the  shell. 

This  species  is  easily  recognized,  from  the  almost  perfectly  equal  valves,  the  beak  of  the 
dorsal  valve  being  only  a  little  more  extended  than  that  of  the  ventral  valve.  The  strong 
radiating  striae  or  costae,  which  are  usually  bifid  or  trifid,  are  marked  as  if  by  the  bases  of 
short  spires,  or  of  squamose  projections  of  the  shell,  which,  in  perfect  specimens,  indicate 
a  character  much  like  Atrypa  aspera. 

Fig.  6  a.  View  of  the  ventral  valve,  showing  the  beak  of  the  dorsal  valve,  a  small  portion  of  the  area, 

and  triangfular  foramen. 
Fig.  6  b.  View  of  the  dorsal  valve. 
Fig.  6  e.  Cardinal  view  of  the  same,  showing  the  equality  of  the  valves. 

Poiition  and  locality.  In  Trenton  limestone,  Middleville?  Cincinnati. 
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161.    8.     ORTHIS  FISSICOSTA  ( 71.  «;>.). 

Pl.  XXXII.  Figs.  7  a,  b. 

Compare  Orthis  ealligramma.    Dalman,  Hisinger,  de  Verneuil. 

Orthia  actonue.     Sowehby  in  Mithchison's  Sil.  System,  pag.  639,  pl.  20,  fig.  16. 

SemioTal,  with  the  cardinal  line  somewhat  less  than  the  width  of  the  shell ;  area  narrow  ; 
foramen  narrow,  triangular,  reaching  to  the  apex  ;  dorsal  valve  moderately  convex,  with 
the  beak  extending  and  slightly  incurved  ;  ventral  valve  moderately  convex  in  the  middle, 
and  depressed  at  the  sides  ;  surface  marked  by  angular  costae,  which  become  bifid  and  trifid 
on  the  centre  or  towards  the  margin  of  the  shell ;  number  of  costae  about  19  or  20, 

This  shell,  in  its  general  form,  resembles  the  0.  ealligramma  ;  but  it  is  clearly  a  distinct 
species,  judging  from  a  single  European  specimen  in  my  possession.  The  bifid,  trifid,  and 
even  quadrifid  costae  are  an  obvious  difference,  though  such  a  change  may  take  place  in 
the  costae  of  0.  ealligramma.  The  costae  are  fewer  on  this  species,  and  more  elevated  ;  the 
ventral  valve  is  convex,  while  in  that  species  it  is  flat  and  slightly  depressed  in  the  centre  ; 
the  dorsal  valve  is  less  convex  in  our  species,  though  the  specimen  is  somewhat  crushed. 

In  the  divided  character  of  the  costae,  this  shell  resembles  the  Orthis  aeionite  cited  above ; 
but  our  specimen  is  smaller  than  the  one  figured  by  Sowerbv,  and  has  a  greater  number 
of  cost£  (19  on  the  dorsal  and  20  on  the  ventral  valve,  while  that  one  has  14).  A  com- 
parison with  a  single  specimen  of  O.  actonia  shows  the  costae  to  be  more  distant  in  that 
species  than  in  ours. 

Fig.  7  a.  View  of  the  ventral  valve,  showing  a  portion  of  the  area  and  beak  of  the  dorsal  valve. 
Fig.  7  b.  Profile  view  of  the  same,  showing  the  projecting  beak  of  the  dorsal  valve.  The  dorsal  valve 
has  been  crushed,  so  that  the  profile  view  does  not  give  a  correct  idea  of  its  convexity. 

Position  and  locality.  This  species  occurs  with  the  preceding  ones  in  the  Blue  limestone 
of  the  West,  but  it  is  unknown  to  me  in  New- York.  I  obtained  but  a  single  specimen  near 
Cincinnati,  showing  that  the  shell  is  comparatively  rare. 

162.    9.     ORTHIS  TRICENARIA. 

Pl.  XXXII.  Figs.  8  a,  b,  e,  d,  e. 
OrthU  trictnaria.  CoKmAO,  Proc.  Acad.  Nat.  Sciences,  184-3,  Vol.  i.  p.  333. 
Semioval ;  length  and  breadth  nearly  equal ;  cardinal  line  straight,  equal  to,  or  greater 
than  the  width  of  the  shell ;  area  very  broad  ;  foramen  long,  sublineor ;  dorsal  valve  sub- 
conical,  with  the  apex  much  elevated  and  produced,  though  scarcely  incurved  ;  cardinal 
margins  sloping  very  obliquely  from  the  beak  ;  ventral  valve  flat,  regularly  rounded  from 
the  extremities  of  the  hinge  line ;  surface  marked  with  from  16  to  32  rounded  simple 
radii,  with  spaces  between  equal  to  the  radii. 

The  most  striking  character  of  this  shell,  and  one  which  will  serve  to  distinguish  it  from 
any  other  Orthis  known  to  me  in  New- York,  is  the  great  elevation  of  the  dorsal  valve,  and 
remarkably  broad  cardinal  area ;  the  ribs  are  always  simple,  continuing  distinct  quite  to 
the  apex  of  each  valve,  and  gradually  enlarging  towards  the  base  ;  the  foramen  is  some- 
what linear  in  perfect  specimens,  and  continues  quite  to  the  beak. 
I  Palaeontology.]  16 
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Fig.  8  a.  View  of  the  Tentral  valve  and  area ;  the  specimen  imperfect. 

Fig.  8  b.  loterior  of  the  dorsal  valve,  showing  the  cardinal  area. 

Fig!  8  e.  Exterior  of  the  dorsal  valve. 

Fig.  8  d.  Interior  of  the  ventral  valve,  showing  the  toothlike  processes  and  visceral  impression. 

Fig.  8  e.  Profile  view  of  a  perfect  specimen. 

This  is  a  rare  shell  in  New- York,  and  I  have  been  able  to  obtain  but  few  specimens,  and 
these  for  the  most  part  imperfect.  Its  associates  in  the  strata  are  Orthis  testudinaria,  Lepteena 
tericea,  ^trypa  triplex,  Ceraurus  pleurexanthemus,  4rc. 

Position  and  locality.  In  New-York,  it  occurs  in  the  lower  part  of  the  Trenton  limestone, 
associated  as  above,  at  Middleville.  It  is  found  at  Mineral  Point  ( Wisconsin ) ,  apparently 
in  the  higher  part  of  the  same  rock.  (State  Collection.) 

163.     10.     ORTHIS  PLICATELLA  ( 71.  5p.). 

Pi..  XXXII.  Figs.  9  a,  b,  c,  d,  e,f,  g. 
Compare  Orthit  radiant.     S.  Sowekbt  in  Sil.  System,  pag.  639,  pi.  22,  f.  11. 

Broadly  semioval,  nearly  equivalve,  length  and  breadth  about  as  3  to  4 ;  surface  marked 
by  strong  radiating  plica;,  which  are  usually  simple,  about  20  to  28  on  each  valve,  crossed 
by  simple  elevated  concentric  lines,  which  are  more  distinct  in  the  depressions  between  the 
costs,  and  often  obscure  or  obsolete  upon.,  their  exposed  surfaces ;  valves  nearly  equally 
convex,  without  sensible  depression  or  elevation  on  either  one,  meeting  at  the  edges  in  a 
straight  line ;  cardinal  line  not  extending  beyond  the  width  of  the  shell ;  area  narrow  j 
dorsal  foramen  extending  to  the  beak. 

This  species  bears  some  resemblance  to  Orthis  radians  of  Sowerby,  but  it  proves  clearly 
distinct  on  comparison  with  his  description  ;  the  plications  are  never  so  few  as  15,  and  the 
shell  is  never  concave  in  front.  The  equal  convexity  of  the  valves,  and  uniform,  strong, 
somewhat  sharp  plications,  are  distinguishing  characters.  The  proportionate  greater  exten- 
sion of  the  hinge  line,  and  less  distance  from  beak  to  base,  distinguish  this  shell  from  any 
variety  of  0.  pectinella,  even  when  the  surface  only  can  be  seen. 

Fig.  9  a.  Ventral  valve  of  medium  size. 

Fig.  9  b.  Ventral  valve  of  a  small  individual 

Fig.  9  e.  Ventral  valve,  showing  the  apex  and  part  of  the  dorsal  area. 

Fig.  9  d.  Profile  view  of  the  same. 

Fig.  9  e.  Cardinal  view,  showing  the  dimensions  of  the  area  and  foramen. 

Fig.  9/  Ventral  valve  of  a  large  specimen  ;  the  plications  trifid  towards  the  base. 

Fig.  9  g.  Profile  view  of  the  same. 

Position  and  locality.  A  single  well  marked  specimen  only,  has  fallen  under  my  observa- 
tion within  the  State  ( at  Middleville),  where  it  occurs  in  the  lower  part  of  the  Trenton 
limestone.  It  is  quite  frequent  at  Cincinnati  (Ohio) ,  Maysville  ( Ky.) ,  Madison  ( Indiana), 
associated  with  the  J^ptana  alterncUa,  L.  sericea,  Orthis  testudinaria,  and  other  fossils 
typical  of  the  Trenton  limestone.  (*•'<"«  Collection.) 
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164.     11.     ORTHIS  PECTINELLA. 

Pl.  XXXII.  Figs.  10  a,  b,  c,  d,  e. 

Orthis  callactia  &  Orthvi  ftabellulum.     Conrad,  Ann.  Geol.  Report  of  1840,  p.  201 ;  of  1841,  p.  27. 
Orthis  pectinella.     Conkad  in  MS.     Emmons,  Geol.  Report,  1843,  pag.  394,  ill.  105,  fig.  2. 
Compare  Orthis  callactis,  Dxlman,  Vet  Acad.  Handl.  1827,  pag.  112,  pi.  2,  fig.  2. 

—  —  HisiNGER,  Pet.  Suecica,  1837,  pag.  70,  tab.  20,  fig.  9. 

—  —  SowERBY  in  Murchison's  Sil.  System,  1839,  pag.  613,  pi.  19,  fig.  5. 
Orthis  ftabellulum.     J.  Sowerbt  in  ib.  fig.  8  ;  and  pi.  21,  fig.  8. 

Orthis  ealligranuHa,  and  synonymy.     Murchison  and  Vernedii,,  Pal.  of  Russia  and  the  Ural  Mountains, 
pag.  207,  pi.  13,  fig.  7  a,  b,  c,  d,  e,f;  var.  orthambonites,  fig.  8;  var.  ovata,  fig.  9.* 

Suborbicular  or  obtusely  semioval,  wider  than  long  in  the  proportion  of  about  9  to  12  ; 
cardinal  line  extended,  equal  to  or  less  than  the  greatest  width  of  the  shell,  slightly  deflected 
at  the  extremities  ;  area  moderately  large  and  well  defined  ;  shell  resupinate,  or  the  area 
and  foramen  being  principally  on  the  flatter  valve,  or  partially  common  to  both  ;  dorsal 
valve  subconvex  near  the  beak,  with  flat  sides  and  a  broad  depression  along  the  centre, 
which  is  distinct  in  front ;  ventral  valve  regularly  convex,  most  prominent  in  the  centre  ; 
beak  extending  only  to  the  cardinal  line  ;  surface  marked  with  from  22  to  30  prominent 
rounded  radii,  which  are  equal  to  the  spaces  between ;  radii  simple,  or  bifid  and  trifid 
towards  the  margin,  crossed  by  small  elevated  concentric  lines. 

This  shell  usually  presents  a  regular  suborbicular  outline,  with  well  defined  dorsal  area, 
and  strong  diverging  ribs,  which  are  well  marked  to  the  beaks  of  the  shell.  A  prominent 
distinguishing  trait  is  its  resupinate  character,  placing  the  area  and  foramen  essentially  on 
the  dorsal  valve,  which  is  nearly  flat,  while  the  ventral  one  is  convex.  The  radii,  in  some 
specimens,  are  of  uniform  size  and  undivided,  while  in  others  they  are  bifid  and  trifid  from 
the  middle  downwards.  The  number  of  ribs  is  greater  than  in  the  0.  callactis  of  Dalman  ; 
and  in  this  respect,  as  well  as  their  subdivision,  it  resembles  the  O.  Jlabellulum  of  J. 
Sowerbt,  as  cited  above. 

Fig.  10.  A  small  individual,  having  the  radii  simple  on  both  valves. 

Fig.  10  a.  The  ventral  or  convex,  valve,  with  the  radii  simple  or  nearly  so. 

Fig.  10  b.  Dorsal  valve  of  the  same  specimen,  having  the  radii  bifid  and  trifid  towards  the  margin. 

Fig.  10  e.  Cardinal  view  of  another  specimen. 

Fig.  10  d.  Ventral  valve,  with  the  radii  nearly  simple. 

Fig.  10  «.  Interior  of  the  ventral  valve. 

Position  and  locality.  This  species,  though  not  usually  abundant,  occurs  nevertheless  in 
nearly  every  part  of  the  Trenton  limestone,  though  unknown  to  me  in  the  Hudson-river 
group.  Its  principal  localities  are  Middleville,  Trenton  Falls,  Sugar  River,  Turin,  Water- 
town,  showing  that  the  species  is  widely  distributed.  (State  Collection.) 

'  M.  Di  Verneuii.  regards  the  Orthis  ealligramma,  O.  caUactis?  0.  ftabellulum,  and  others,  as  being  the  single 
■pecies  first  named  by  Dal^man,  the  other  names  having  been  applied  to  varieties  of  the  same  species.  The  species 
referred  by  me  to  Orthis  ftabellulum  ( Report,  1843,  pag.  105,  fig.  5 ),  is  apparently  distinct  from  the  one  under 
consideration,  and  occurs  in  a  higher  position, 

16* 
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165.     12,     ORTHIS  PECTINELLA,  var.  SEMIOVALIS. 
Pl.  XXXII.  Figs.  11  a,  6,  c. 

Broadly  semioval,  resupinate,  length  and  breadth  as  7  to  10 ;  cardinal  line  distinct, 
equal  to  the  width  of  the  shell,  a  little  inflected  at  the  extremities  ;  area  moderately  broad  ; 
dorsal  valve  depressed-convex  near  the  beak,  flat  towards  the  margin,  and  a  little  concave 
at  the  cardinal  extremities ;  ventral  valve  regularly  convex,  with  the  beak  incurved  and 
scarcely  projecting  beyOnd  the  margin  of  the  shell ;  surface  marked  by  about  28  to  36 
simple  subangular  ribs,  with  equal  intermediate  spaces. 

The  plications  are  remarkably  simple,  showing  no  tendency  to  bifurcation,  and  are 
always  clearly  defined.  It  differs  from  the  0.  pectinella  in  its  greater  proportionate  width 
and  finer  plications,  though  not  sufliciently  to  make  it  a  distinct  species.  It  approaches 
somewhat  in  shape  to  the  O,  plicatella,  but  is  usually  longer  in  proportion  to  its  breadth, 
and  the  sides  are  more  regularly  curved.  The  resupinate  character  is  a  strong  mark  of 
distinction,  when  the  area  can  be  seen.* 

Fig.  11.  A  large  specimen,  somewhat  imperfect  on  one  sida  The  plications  in  this  shell  are  36. 

Fig.  11  a,  &  Dorsal  and  ventral  valve  of  a  smaller  individual,  the  latter  somewhat  worn  on  the  surface. 

Position  and  locality.  In  the  higher  part  of  the  Trenton  limestone  at  Turin,  Watertown, 
and  Middleville.  (*'"'«  Collection.) 


•  I  hare  given  below  two  figures  of  Orthit  calligramma,  from  an  authentic  European  specimen,  for  the  purpose  of 
comparison  with  O.  pectinella,  which  has  been  regarded  as  identical  with  it.  The  difference  in  the  profile  views  will 
be  at  once  perceived,  as  well  as  in  the  figure  of  the  ventral  valve  compared  with  the  figures  10  a  and  ft.  The  convex 
dorsal  valve,  with  the  beak  curving  over  the  ventral  valve,  in  tjie  European  specimen,  is  readily  contrasted  with  the 
short  beak  of  the  convex  valve  in  O.  pectinella  ;  while  the  dorsal  valve,  nearly  flat  on  the  centre,  is  elevated  at  the 
beak,  producing  the  area. 

The  species  known  in  Ohio  as  O.  eallactit  (O. plicatella,  p.  122),  is  quite  distinct  from  the  European  species  of 
that  name,  as  will  be  readily  seen  on  comparison  of  figs.  9  a  -  h,  Plate  xxxii. 


wm 
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Fig.  a.  View  of  the  ventral  valve  of  Orthit  calligramma. 

Fig.  6.  Profile  view  of  tlie  same. 

Fig.  e.  Profile  view  of  Orthit  pectinella. 
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166.  13.     ORTHIS  INSCULPTA  (n.  fp.). 

Pi,.  XXXII.  Figs.  12  a,  b  c. 

Shell  resupinate  ;  dorsal  valve  depressed-convex  ;  beak  elevated,  not  incurved  ;  cardinal 
line  less  than  the  width  of  the  shell ;  area  short ;  surface  marked  by  fine  elevated  radii, 
which  are  bifid  on  the  umbo,  and  again  regularly  bifid  or  trifid  towards  the  margin  of  the 
shell ;  transversely  marked  by  strong  elevated  concentric  lines,  which  are  particularly 
prominent  between  the  radii,  giving  an  indented  or  sculptured  appearance  to  the  surface  ; 
interior  of  the  dorsal  valve  showing  marks  of  the  visceral  impression,  which  is  peculiarly 
sculptured. 

This  species,  of  which  a  single  valve  only  has  been  seen,  is  so  peculiarly  marked  as  not 
to  be  mistaken  among  all  the  other  species  of  Orthis  in  the  lower  rocks.  The  cavity  under 
the  foramen  is  large  and  deep,  marked  on  its  lower  and  outer  extremities  by  two  pointed 
sacs,  and  margined  by  a  thickening  of  the  shell  around  :  the  visceral  impression  on  the 
outside  of  this  cavity  is  of  a  double  auricular  form,  and  sculptured  by  curved  elevated  lines. 
The  inner  margin  of  the  shell  is  impressed  by  the  outer  radii. 

This  very  peculiar  form  is  usually  associated  with  the  following  forms  in  the  Blue  lime- 
stone of  Ohio.  Its  very  beautiful  sculpture,  both  internally  and  externally,  is  sufficient  to 
distinguish  it  from  all  other  species  in  the  rock. 

Fig.  12  a.  Dorsal  valve,  the  beak  imperfect     b.  Interior  of  the  dorsal  valve,     c.  Dorsal  area. 

Position  and  locality.  Same  as  the  preceding  and  following  species. 

167.  14.    ORTHIS  DICHOTOMA  (n.*i?.). 

Pl.  XXXII.  Figs.  13  o,  b. 

Suborbicular ;  valves  almost  equally  convex  ;  cardinal  line  less  than  the  width  of  the 
shell  ;  dorsal  area  rather  large,  compared  with  the  size  of  the  shell ;  beak  extended,  not 
incurved  ;  greatest  elevation  of  the  dorsal  valve  below  the  beak,  and  opposite  the  cardinal 
line ;  ventral  VtJve  uniformly  convex  ;  surface  marked  by  about  26  well  defined  rounded 
radii  on  each  valve,  which  uniformly  bifurcate  about  half  way  from  the  beak  ao  the  base 
of  each  valve ;  radii  indistinctly  crenulated  by  obscure  concentric  lines,  which  are  more 
distinct  on  the  intermediate  spaces. 

This  is  a  neat  symmetrical  shell,  which,  although  not  very  conspicuous,  is  nevertheless 
clearly  distinct  from  any  other  species.  The  radii  are  well  defined  and  regularly  dichotomous, 
which,  with  the  moderate  and  nearly  equal  convexity  of  the  two  valves,  are  characters  not 
observed  in  any  other  species.  It  approaches  in  some  respects  to  0.  aquivalvis,  but  is  less 
convex,  and  the  beaks  more  unequal.  It  likewise  approaches  in  some  respects  to  0.  fissicosta, 
but  the  radii  are  more  numerous,  and  the  beak  not  incurved  :  the  entire  shell  is  also  less 
robust  in  habit. 

Fig.  13  a.  Ventral  valv,  showing  the  projecting  dorsal  beak.     J.'  Profile  view  of  the  same. 

Position  and  locality.  This  species  occurs  at  Cincinnati  (Ohio) ,  associated  with  many  of 
the  preceding  and  succeeding  species. 


■.-■v. 
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168.     15.     ORTHIS  SUBQUADRATA  (n.  sp.). 

Pi..  XXXII.  A.  Figs.  1  o  -  o. 

Sobquadrate,  the  cardinal  line  forming  one  side,  the  sides  and  base  being  nearly  straight, 

•rith  the  angles  rounded  ;  cardinal  line  less  than  the  width  of  the  shell,  extremities  curved  ; 

area  small,  partially  common  to  both  valves ;  foramen   moderate,  triangular,  partially 

^mmon  to  both  valves ;  dorsal  valve  nearly  flat  or  slightly  depressed  near  the  margin, 

%  § levated  towards  the  beak,  which  is  small  and  well  defined  ;  ventral  valve  regularly  convex, 

«  *with  a  shallow  sinus  along  the  centre,  producing  a  slight  elevation  of  the  dorsal  valve  in 

^  front ;  surface  marked  by  uniform  subangular  radii,  which  bifurcate  near  the  beak,  and 

•»        •♦       >&^''i  towards  the  margin,  those  near  the  cardinal  line  curving  upwards  ;  radii  crossed  by 

^        .    ^    •  fine  elevated  concentric  lines,  which  are  very  distinct  in  the  depressions  between  the  rays. 

This  species  and  the  three  succeeding  ones  are  often  confounded  ;  but  if  the  following 

points  are  observed,  there  will  be  little  difficulty  in  distinguishing  the  one  under  considcra- 

.         '    tion  by  the  external  characters,  the  internal  markings  being  quite  distinct. 

'  *  The  form  of  a  perfect  specimen  is  subquadrate,  as  shown  in  the  figures  ;  the  surface  is 

evenly  marked  by  radii  which  bifurcate  twice,  very  rarely  three  times,  before  reaching  the 

margin  :  the  upper  lateral  ones  curve  upwards,  so  as  often  to  run  out  upon  the  cardinal 

line,  or  the  rounded  slope  near  its  extremity.  This  character  is  never  observed  in  either  of 

the  following  species.  The  visceral  impression  in  the  dorsal  valve  is  subquadrangular,  and 

^     -    *      ,' "  Jbroad  below,  the  base  being  nearly  on  a  straight  line.  The  foramen  of  the  ventral  or  convex 

valve  is  partially  filled  by  a  thick  medial  tooth,  which  projects  above  the  plane  of  the  area, 

and  is  deeply  striated  on  the  two  sloping  upper  and  outer  sides. 

By  comparing  the  parts  indicated  with  either  of  the  two  following  species,  there  will  be 
no  difficulty  in  deciding  aa  to  which  the  individual  belongs. 


1   if:  < 
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Fig.  1  a,  b,  e.  Three  views  of  the  dorsal  valve,  showing  gradation  in  the  size  of  thfe  shell 

Fig.  1  d,  e.  Profile  views,  showing  the  nearly  equal  elevation  of  the  beaks. 

Fig.  \  f,  g'  Front  views,  showing  the  slight  elevation  produced  by  the  sinus  in  the  ventral  valve. 
^  '     Fig.  I  A,  i.  Ventral  valves,  showing  the  slight  depression  along  the  centre  of  the  shell. 

Fig.  1  k.  Cardinal  view,  showing  the  area,  foramen,  etc. 
<  Fig  1  I.  Exterior  of  a  large  dorsal  valve  somewhat  flattened  from  compression. 

Fig.  1  m.  Interior  of  the  same,  showing  the  form  of  the  visceral  impression  and  the  marks  of  the  external 
radii,  which  terminate  near  the  margfin. 

Fig.  L  n.  Dortsal  area  and  foramen. 

Fig.  1  0.  Interior  of  the  ventral  valve,  showing  the  narrow  area  and  foramen,  with  the  projecting  medial 
tooth,  which  is  enlarged  in  the  upper  figure.  The  impressions  of  the  external  radii  are 
visible  but  a  short  distance  from  the  margin  on  the  inside  of  the  shell. 

Position  and  locality.  This  is  a  common  species  in  nearly  all  the  western  localities,  being 
known  at  Maysville  (  Kentucky) ,  Cincinnati  and  Oxford  (Ohio) ,  Madison  ( Indiana) ,  and 
other  places,  associated  with  other  species  of  the  genus,  and  widi  Lkpta:na. 


^•: 
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169.     16.     ORTHIS  OCCIDENTALIS  ( n.  sp.) . 

Pi..  XXXII.  A.  Figs,  2  a  -  m;  and  Pi,.  XXXII.  B.  Figs.  1  a  -  i.  '^^       . 

Resupinate,  transversely  somewhat  oval,  or  longitudinally  semioval ;  length  and  breadth 


V 


■*• 


■,-» 
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about  as  5  to  7 ;  cardinal  line  equal  to  the  greatest  width  of  the  shell ;  area  large,  triangu-     ♦,  %'  . 

lar,  partially  common  to  both  valves  ;  foramen  narrow,  triangular,  reaching  to  the  apex  of 

the  dorsal  valve  ;  dorsal  valve  convex  towards  the  beak,  and  usually  flattened  or  slightly 

convex  towards  the  margin  (in  old  shells  a  broad  depression  in  front) ;  beak  much  elevated,  ^ 

straight,  not  incurved  ;  ventral  valve  regularly  convex,  with  a  slight  depression  along  the 

centre  ;  beak  slightly  projecting  beyond  the  cardinal  line,  and  incurved  ;  surface  marked 

by  subangular  radii,  which  bifurcate  at  one-half  or  two-thirds  the  distance  from  beak  to 

base  ;  radii  crossed  by  fine  sharp  elevated  concentric  lines,  which  are  usually  well  preserved 

in  the  spaces  between  the  radii.  _  *  ^ 

This  species,  in  some  of  its  phases,  approaches  in  general  aspect  to  the  last,  but  differs  « 

in  essential  particulars.  The  length  from  beak  to  base  is  proportionally  less  than  in  the        ^  ^ 
last ;  the  depth  of  the  two  valves  together,  when  not  compressed,  is  greater  ;  the  beak  of  . 

the  dorsal  valve  is  more  elevated,  the  area  larger  and  foramen  longer ;  the  beak  of  the  > 
ventral  valve  is  likewise  a  little  more  incurved  ;  the  radii  are  stronger,  and  do  not  bifurcate 
near  the  beak  ;  the  concentric  elevated  lines  are  sharper  and  finer  ;  the  striae  are  straight 
and  direct,  the  last  ones  not  bending  upwards  as  in  the  0.  subquadrata.  As  the  shell  be- 
comes advanced,  the  dorsal  valve  presents  an  increasing  depression  towards  the  margin, 
which  finally  becomes  a  broad,  not  distinctly  defined  sinus.  At  the  same  time  the  slight  •»  ••^  ** 
depression  in  the  centre  of  the  ventral  valve,  similar  to  that  in  the  last  species,  does  not 
reach  the  margin,  and  finally  becomes  obsolete.  The  slight  elevation  in  front,  shown  in  the 
last,  is  exactly  reversed  in  this  species.  *ir     i*   ' 

These  characters,  when  once  observed,  will  not  fail  in  enabling  the  student  to  identify  '  ^-' 

tlie  species,  and  to  distinguish  it  from  any  others  in  the  same  geological  position. 

The  internal  structure  is  not  as  well  known  as  in  the  last,  the  interior  of  the  dorsal  valve         »' 
not  having  been  seen.  The  interior  of  the  ventral  valve  corresponds  in  general  character  to     ^jk 
the  last ;  the  small  medial  ventral  tooth  does  not,  however,  reach  as  high  as  the  plane  of 
the  area,  and  it  is  thin  and  sharp,  while  the  last  is  thick.  The  mterior  surface  is  marked 
nearly  to  the  beak  with  the  impressions  of  the  external  radii ;  while  in  the  last,  these 
markings  reach  only  a  short  distance  from  the  margin. 

Plate  XXXII.  A. 

Figs.  2  a  -f,  are  illustralions  of  a  series  of  this  species,  beginning  wiih  the  smallest  recognized  speci- 
mens, and  passing  through  the  several  grades,  till  the  increasing  rotundity  of  the  ventral 
valve  towards  the  umbo,  rises  above  the  beak  of  the  dorsal  valve. 

Figs.  2  g,  h.  Profile  views  of  several  specimens  as  above.  The  strong,  nearly  straight,  and  greatly 
elevated  beak  of  the  dorsal  valve  is  well  shown,  as  is  also  the  slightly  incurved  beak  of  the 
ventral  valve ;  the  latter  becoming  more  gibbous  as  the  shell  advances  in  age. 
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Figs.  2i,k,l,m,  Front  views,  showing  the  increasing  sinus  of  the  dorsal  valve  as  the  shell  becomes 
older. 

Plate  XXXII.  B. 

Figs.  I  a,  4.  Cardinal  views  of  a  young  and  old  specimen  of  Orthis  occidentalU. 

Fig.  1  e.  Ventral  valve  of  an  imperfect  specimen,  partially  showing  the  interior  of  the  dorsal  valve, 

which  is  strongly  marked  by  the  external  radii. 
Fig.  1  d.  Profile  view  of  a  large  specimen. 
Figs.  I  e,f,g.  Views  of  ventral  valves. 
Figs.  1  A,  *.  Interior  of  ventral  valves  of  the  same  species,  showing  the  medial  tooth  and  the  marks  of 

the  external  radii 

Position  and  locality.  This  species  is  associated  with  the  preceding,  in  considerable 
numbers,  in  the  Blue  limestone  of  the  West ;  being  found  at  Maysville  (  Ky.),  Cincinnati 
and  Oxford  (Ohio),  Madison  (Indiana),  and  other  places.  {State  Collection.) 


170.     17.    ORTHIS  SINU ATA  (n.*p.). 

Pi.  XXXII.  B.  Figs.  2a-*. 

Semioval,  with  a  sinus  in  front ;  cardinal  line  scarcely  equal  to  the  width  of  the  shell ; 
dorsal  area  large,  triangular  ;  foramen  triangular,  reaching  to  the  beak,  the  upper  margins 
sloping  rather  abruptly  from  the  beak  ;  ventral  area  narrow  linear,  foramen  broad  triangu- 
lar, with  a  distinct  medial  tooth,  which  reaches  as  high  as  the  area ;  dorsal  valve  convex, 
its  greatest  elevation  at  the  point  of  the  beak,  which  is  acute ;  a  depression  along  the  centre, 
which  becomes  a  sinus  in  older  shells  ;  ventral  valve  regularly  convex  in  young  specimens, 
gibbous,  somewhat  emarginate  and  elevated  in  front  in  older  specimens  ;  surface  marked 
by  strong,  regular,  rounded  striae,  which  bifurcate  in  a  nearly  uniform  manner  about  half 
way  to  the  base  ;  striae  crossed  by  elevated  sub -imbricating  concentric  lines.  A  few 
imbricating  lines  of  growth  are  distinct  towards  the  margin  of  the  older  shells. 

This  species  is  distinguished  from  the  last  by  the  stronger  and  more  prominent  striae, 
which  are  likewise  more  regularly  bifurcating.  The  beak  of  the  dorsal  valve  is  more 
elevated  and  acute,  giving  a  greater  height  to  the  dorsal  area.  The  ventral  valve  is  about 
equally  convex  or  gibbous  with  the  last,  while  it  never  exhibits  any  depression  along  the 
centre.  The  depression  or  sinus  in  the  dorsal  valve  is  usually  more  abrupt,  deeper,  and  often 
accompanied  by  a  corresponding  elevation  on  the  ventral  valve,  which  docs  not  occur  in 
the  preceding  species.  The  young  shells  of  the  species  under  consideration  are  more  gibbous 
than  the  last,  and  have  the  beak  of  the  dorseil  valve  more  elevated  and  acute,  differing 
conspicuously  in  this  respect  from  the  previous  one. 

The  variations  produced  by  age,  and  the  difficulty  of  obtaining  a  series  of  specimens, 
often  produce  confusion  in  regard  to  these  similar  species,  and  it  will  frequently  be  found 
a  difficult  task  to  make  the  proper  disposition  of  specimens. 
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In  the  young  shells  of  this  species,  looking  upon  the  ventral  valve,  the  beak  of  the  dorsal 
valve  is  distinctly  seen  projecting  beyond  the  umbo  ;  but  as  the  shell  grows  older,  this  part 
of  the  ventral  valve  becomes  gibbous,  and  projects  beyond  the  line  of  the  beak  of  the 
opposite  valve. 

Figs.  2  a,  b,  c,  d.  e.  A  series  of  specimens,  illustrating  the  variations  produced  by  age. 

Figs.  2/,  g,  h.  Profile  views  of  specimens  of  different  ages,  showing  the  gradual  increasing  rotundity 

of  the  ventral  valve,  and  also  the  more  acute  beak  of  the  dorsal  valve  as  compared  to  the 

last 
Figs.  2i,k   Front  views  of  young  and  old  specimens. 
Figs.  2  I,  m.  Cardinal  views  of  young  and  old  specimens. 
Figs.  2  »,  0    Ventral  valves  of  a  young  and  old  specimen. 
Fig.  2  p.  Interior  of  the  dorsal  valve,  showing  the  form  of  the  visceral  impression,  and  the  radii  near 

the  margin. 
Figs.  2  5',  r.  The  two  lower  figures  show  a  slight  difference  in  the  character  of  the  visceral  impression. 
Fig.  2  t.  Interior  of  the  ventral  valve,  showing  the  medial  tooth,  which  is  thicker  and  stronger  than  in 

the  last  species,  and  is  connected  with  a  strong  medial  ridge  which  is  trifid  below.  The 

radii  are  only  shown  near  the  margin  of  the  valve ;  in  which  respect,  also,  it  differs  from 

the  preceding  species. 

Position  and  locality.  This  is  equally  abundant  with  the  two  preceding  and  the  following 
one,  in  many  western  localities.  It  occurs  at  Maysville  (  Ky.) ,  and  Cincinnati ;  while  it  is 
less  frequently  found  at  Oxford  ( Ohio) ,  and  at  Madison  ( la.) . 


171.     18.     ORTHIS  SUBJUGATA  ( n.  *p.) . 
Pl.  XXXII.  C.  Figs.  1  a  -  m. 

Semioval,  with  the  front  somewhat  produced  ;  cardinal  line  nearly  equal  the  width  of 
the  "shell ;  dorsal  area  moderately  large,  triangular  ;  ventral  area  narrow,  linear ;  dorsal 
valve  having  its  greatest  elevation  just  below  the  beak,  or  sometimes  at  the  point  of  the 
beak;  sides  somewhat  depressed,  often  flattened,  with  a  deep  broad  mesial  depression; 
ventral  valve  convex,  gibbous  on  the  centre  and  towards  the  umbo  ;  surface  marked  by 
even  rounded  strise,  which  are  dichotomous  and  trichotomous  towards  the  margin  ;  con- 
centric lines  not  very  conspicuous  ;  a  few  imbricating  lines  of  growth  visible  towards  the 
margin  ;  a  mesial  elevated  ridge  in  older  specimens. 

This  shell  bears  considerable  resemblance  to  the  last,  except  that  the  striae  are  much 
finer,  and  the  concentric  lines  less  distinct.  The  beak  of  the  dorsal  valve  is  less  elevated, 
and  the  umbo  of  the  ventral  valve,  in  old  shells,  more  prominent  than  in  the  preceding 
species.  There  is  some  variation  in  the  length  of  the  cardinal  line,  as  compared  with  the 
width  of  the  shell  ;  but  in  the  one  under  consideration,  it  is  always  proportionally  more 
extended  than  in  the  preceding  species.  The  sinus  of  the  dorsal  valve  is  also  more  distinct 
in  the  young  shells,  and  is  e<iually  conspicuous  in  older  ones. 

[PALiKONTOLOGY.J  17 


130  PAUEONTOLOGT   OF   NEW-YOBK. 

This  species  differs  from  0.  oecidentalis,  in  the  absence  of  a  depression  on  the  ventral 
valve,  as  well  as  in  general  form,  stria;,  and  other  particulars.  It  bears  about  the  same 
relation  to  the  last,  that  0.  suhquadrata  does  to  O.  oecidentalis. 

The  distinctions  here  indicated  are  believed  to  depend  upon  essential  differences  of 
structure,  which  are  sliown  in  the  three  preceding  species ;  and  a  further  collection  of 
disconnected  valves  will  doubtless  enable  us  to  discover  additional  points  of  disagreement 
in  specific  characters.  The  three  preceding  species,  with  this  one,  are  scarcely  regarded  as 
distinct,  and  are  usually  found  mingled  together  in  collections.  This  species,  and  O.sinuata, 
often  suffer  distortion  from  pressure,  and  on  this  account  are  frequently  inequilateral,  and 
tlie  sinus  of  one  valve,  with  the  corresponding  elevation  upon  the  other,  are  unduly 
developed. 

Fig  1  a.  Ventral  vnlve  of  a  young  specimen. 

Fig.  1  b.  Profile  view  of  the  same. 

Fig.  1  c.  Front  view  of  the  sama 

Fig.  1  d.  Dorsal  valve  of  another  specimen,  with  a  deep  sinus. 

Fig.  1  e.  Front  view  of  the  same. 

Fig.  1  /  Dorsal  valve  of  an  older  specimen,  showing  the  gibbous  ventral  valve  projecting  beyond  the 

cardinal  line. 
Fig.  1  g.  Front  view  of  the  same. 
Fig.  I  A.  Dorsal  valve  of  an  old  individual. 
Fig  I  i.  Front  view  of  the  same,  showing  the  deep  sinus  of  the  dorsal  valve,  and  the  corresponding 

elevation  on  the  opposite  valve. 
Figs.  1  k,  m.  Cardinal  views  of  young  and  old  individuals. 

Position  and  locality.  In  the  Blue  limestone  of  Ohio,  at  Cincinnati  and  Oxford  (Ohio), 
Maysville  ( Kentucky),  Madison  ( Indiana ) . 

Several  of  the  species  of  Orthis  here  given,  so  far  as  our  present  knowledge  extends, 
are  exclusively  confined  to  western  localities,  and  may  not  be  found  in  New-York.  There 
are  others  which  will  probably  be  recognized  among  the  imperfect  specimens  found  in  the 
Trenton  limestone  of  New- York,  but  which  are  too  imperfect  for  description.  All  the 
specimens  figured,  except  those  given  on  the  authority  of  Mr.  Conrad,  were  foimd  as- 
sociated with  well  known  Trenton  limestone  fo.ssiis,  and  have  been  collected  by  myself,  as 
well  as  subsequently  furnished  by  several  friends  in  Ohio  and  elsewhere. 
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Genus   DELTHYRIS,   or   SPIRIFER.* 

We  have  but  a  single  species  of  this  genus  in  our  older  strata,  so  far  as  known  at  the 
present  time  ;  and  this  one  possesses  so  many  abnormal  characters,  that  M.  de  Verneuil 
is  inclined  to  regard  it  as  distinct  from  the  true  Spirifer,  in  having,  always,  the  ventral 
larger  than  the  dorsal  valve. 

There  are  also  some  other  reasons  why  this  species  may  be  regarded  as  an  erratic  one, 
possessing  in  part  the  characters  of  both  Orthis  and  Delthyris.  Wc  shall  have  observed, 
in  some  of  the  preceding  species  of  Orthis,  a  remarkable  departure  from  the  general 
external  forms  of  this  genus,  and  an  approach  to  the  Delthyris  ;  this  variation  in  external 
form  is  also  accompanied  by  a  difference  in  the  internal  characters.  The  area  and  foramen 
being  common  to  both  valves,  is  a  character  of  frequent  occurrence  in  Orthis,  but  rare  in 
the  Delthyris,  where  the  ventral  valve  of  normal  species  scarcely  presents  the  vestige  of 
an  area  or  foramen. 

It  is  very  remarkable  that  the  single  species  known  in  our  older  strata,  and  apparently 
the  earliest  created  one  both  on  this  continent  and  in  Europe,  should  present  characters 
common  to  the  Orthis,  which  is  so  well  characterized,  and  the  species  of  which  are  very 
numerous  in  our  older  rocks.  The  Delthyris,  we  shall  observe,  also,  is  not  one  of  the 
earliest  developed  forms ;  for  in  the  first  epoch  when  Brachiopods  occur,  we  find  Lept^na, 
Orthis  and  Atrypa  ;  while  in  the  epoch  of  which  we  are  now  speaking,  we  find  these 
three  forms  largely  developed,  with  a  single  one  assuming  the  delthyroid  type,  which,  in 
subsequent  periods,  becomes  so  numerous  in  species. 

Glancing  for  a  moment  at  the  Brachiopods  in  their  successive  appearance  upon  our  globe, 
we  find  that  Lept^na,  Orthis  and  Atrypa,  appear  at  the  same  period  ;  and  these  must  be 
regarded  as  types  in  the  order  of  time,  and  as  those  to  which  we  should  rCally  look  for 
our  ideas  of  generic  character.  In  the  second  period,  or  the  one  of  which  we  are  now 
speaking,  we  find  the  orthoid  type  has  admitted  of  some  modifications,  and  that  the  first 
delthyroid  type  possesses  some  of  those  characters  which  are  thrown  off,  and  the  true  normal 
character  assumed  in  subsequent  periods.  ^ 

If  we  choose  to  look  a  little  farther,  we  shall  find  the  leptsenoid  forms  furnished  with 
spines  on  the  cardinal  margin  ( the  Chonetes,  Fischer)  ;  and,  finally,  that  as  the  surface 

*  I  have  preferred  to  use  the  term  Delthyris  instead  of  Spirifer,  though  both  names  have  at  the  present  time  the 
same  application.  The  genus  Spirifer  was  proposed  by  Mr.  Sowehby,  ten  years  in  advance  of  Dayman's  sub- 
diviaions  of  the  Bbacuiopoda  ;  but  the  characters  given  by  the  former  do  not  separate  that  genus  from  Orthis,  and 
not  only  have  specimens  of  that  genus,  but  also  of  atrypa  or  Terebratula,  been  confounded  under  the  same  term. 
The  spiral  appendage  within  the  shell,  which  gives  origin  to  the  name,  is  found  likewise  in  several  species  of  Atrypa 
in  the  palaeozoic  strata ;  and  this  therefore  cannot  be  regarded  as  a  distinguishing  character,  any  more  than  the  deltoid 
foramen  in  Delthyris,  which  is  equally  common  to  Orthis  Since,  however,  the  application  of  the  two  names  is  now 
precisely  similar,  either  one  may  be  used  without  producing  confusion  ;  and  I  am  well  satisfied  that  a  subdivision  of 
the  genus  Spirifer  (as  now  limited  in  Europe)  will  be  made,  when  the  species,  varying  so  much  in  external  character, 
shall  bs  more  carefully  studied. 

17* 
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of  these  forms  becomes  entirely  spinous,  they  have  assumed  other  characters  essentially 
diflferent  from  Leptjeii a,  and  become  the  true  Productus.  In  the  same  manner  the  Atrypa 
of  the  older  rocks,  having  no  visible  foramen  or  perforated  beak,  passes  through  some  other 
modifications,  and  gradually  assumes  the  characters  of  the  true  Terebratula.  At  the 
same  time,  the  deviations  from  the  type  of  Atrypa  give  rise  to  the  Genera  Pentamerus, 
Strigocephalvs,  &c.;  while  some  of  these  approach  the  Delthyris,  which  never  departs 
from  its  normal  character  to  such  a  degree  as  to  warrant  a  generic  distinction,  according  to 
our  present  knowledge  of  these  forms. 


DELTHYRIS  BIFORATUS. 

Tcr^ahtlitet  biforatv*.     Schu)theiu,  1820,  Petrefacta,  p.  265. 
jStrypa  dorsatal     Hisinqer,  1837,  Lethaea  Suecica,  pag.  76,  pi.  21,  fig.  14. 
Spirifer  biforatu*.     F.ichwauj,  1940,  .Sil.  System  in  Esthland,  p.  1-14. 
—  —  MuRCMiaoN  &.  Veknettii.,  184r>,  Geol.  and  Pal.  Russia,  &c.  Vol.  ii.  p.  135. 

Var.  A.   Spirifer  lynx,  Eichwalb. 
Var.  B.       —        dentatui,  Pajjder. 
Var.  C.       —        eh€mui,  Eichwau>. 

The  synonymy  above  is  cited  from  the  work  of  Messrs.  Murchison  and  de  Verneuil^ 
on  the  Gteology  and  Palaeontology  of  Russia  and  the  Ural  Mountains,  Under  this  species, 
three  principal  varieties  are  designated,  while  the  T.  biforatus  of  Schlotheim  is  very  rare 
both  in  Europe  and  elsewhere.  The  characters  by  which  that  one  is  distinguished  from  the 
other  principal  varieties,  appear  to  be,  according  to  von  Buch,  the  existence  of  five  plaits 
in  the  sinus,  and  the  greater  propoitional  width  of  the  shell.  These  characters  alone  are 
scarcely  sufficient  to  constitute  a  variety ;  for  we  have  specimens  with  five  plaits  in  the 
sinus,  where  the  width  is  not  extended  ;  while  we  have  others  with  this  number  of  plaits, 
where  the  width  is  extended  ;  and  again  we  have  specimens  with  a  fewer  number  of  plaits 
in  the  sinus,  where  the  width  is  much  extended  :  so  that  it  is  scarcely  possible  to  find  any 
constant  variety  in  this  respect. 

The  examination  of  more  than  one  hundred  specimens  from  different  localities  heis 
scarcely  shown  two  precisely  alike  in  every  particular,  except  the  very  young  shells,  which, 
both  in  New-York  and  in  western  localities,  often  present  the  same  essential  characters  in 
every  respect.  We  are  able  to  distinguish,  in  our  American  specimens,  at  least  an  approach 
to  the  three  varieties  cited  ;  but  there  are  so  many  intermediate  forms,  that  strict  distinctions 
cannot  be  drawn.  This  we  should  expect,  when  we  notice  the  fact  just  stated  of  the  extreme 
variation  in  the  external  characters,  so  that  we  can  scarcely  hope  ever  to  find  constant 
forms  in  any  one  of  the  varieties  :  neither  should  this  be  expected,  for  a  constant  variety 
would  compel  us  to  admit  a  specific  distinction. 
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172.     1.     Var.  A.  DELTHYRIS  LYNX. 

Pl.  XXXII.  D.  Figs.  1  a  -  «,  &  A  -  u. 

Terebratula  lynx.  Eichwald,  1830,  Skizze  von  Podolie,  p.  202. 
Spirifer  lynx.     Von  Buch,  1837,  Ueber  Delthyris,  p.  44. 

—  —        Id.  1840,  Mem.  de  la  See.  geol.  de  France,  Vol.  iv.  p.  190. 

—  —        EicHWALD,  1840,  Sil.  System  in  Esthland,  p.  143. 

—  —        Sheppardi  de  Castelnau,  1843,  Terrains  siluriens  de  1  'Am^rique  du  Nord,  p.  42,  t.  14,  f.  15. 

—  —        McBCHisoN  and  Verneuil,  1845,  Geol.  and  Pal.  Russia  and  the  Ural  Mountains,  Vol.  ii. 

pag.  136,  pl.  3,  figs.  3  a,  b,  and  4  a,  S.   ■ 

Shell  scarcely  transverse,  varying  from  semielliptical  to  subquadrate  and  globose,  often 
nearly  as  thick  as  long  ;  length  and  width  as  5  to  9,  or  equal ;  cardinal  line  often  exceeding 
the  width  of  the  shell,  and  usually  extended  into  short  acute  ears,  or  rounded  at  the 
extremities  ;  area  common  to  both  valves,  as  also  the  foramen  ;  ventral  valve  more  gibbous 
than  the  dorsal  valve ;  surface  marked  with  strong  angulated  longitudinal  plaits,  about 
three  to  four  of  which  mark  the  sinus,  and  four  to  five  the  elevated  mesial  lobe  ;  transverse- 
ly ornamented  by  concentric  or  flexuous  elevated  subimbricating  lines,  which  are  very 
obvious  on  the  lower  half  of  the  shell,  becoming  very  distinct  in  front,  and,  in  perfect 
specimens,  continuing  nearly  to  the  beak.  Examined  with  a  magnifier,  the  surface  is  seen 
to  be  covered  with  very  fine  granulations,  like  those  in  some  specimens  of  recent  Teke- 

BKATULJG. 

It  is  impossible  to  assign  any  definite  form  or  proportions  to  a  shell  as  variable  as  this 
species.  The  cardinal  line,  in  young  shells,  usually  terminates  in  small  acute  ears  extending 
beyond  the  width  of  the  shell ;  while  in  other  cases,  and  particularly  in  the  older  and  more 
gibbous  specimens,  the  cardinal  line  is  less  than  the  width  of  the  shell,  and  its  extremities 
are  rounded.  There  are,  somewhat  rarely,  exceptions  to  the  above  observation,  where  the 
cardinal  line,  in  old  individuals,  still  extends  into  small  acute  ears.  The  number  of  plica- 
tions is  very  variable  also  ;  but  there  is  usually  a  relation  between  the  number  of  those  on 
the  sinus  and  medial  lobe,  and  those  on  either  side.  The  greater  of  less  number  of  these 
plications,  however,  has  no  reference  to  the  form  of  the  shell. 

This  species,  like  many  others  of  the  Beachiopoda,  is  influenced  by  local  circumstances, 
and,  in  its  wide  geographical  distribution,  presents  varieties  of  form,  or  types  peculiar  to 
different  localities,  dependent  apparently  upon  the  condition  of  the  ancient  ocean  bed.  In 
the  dark  carbonaceous  limestones  of  New- York,  it  is  almost  always  small ;  while  in  the 
lighter  colored  calcareous  mud  or  shale  of  the  West,  it  reaches  a  much  greater  size,  and 
presents  a  greater  variety  of  form. 

The  eastern  type  of  this  species  presents  the  following  characters  in  its  different  stages 
of  growth  and  development  : 

In  the  young  shell,  there  first  appears  three  plaits  in  the  sinus  of  the  dorsal  valve,  with 
four  on  the  corresponding  medial  lobe  of  the  ventral  valve  ;  these  four  becoming  two  about 
one  half  or  two  thirds  of  the  distance  from  the  base  to  the  beak.  As  the  shell  grows  older, 
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nnother  plait  is  developed  on  one  side  of  the  sinus,  and  a  corresponding  one  on  the  medial 
lobe ;  but  the  five  thus  developed  become  two  before  reaching  the  beak.  In  the  larger 
specimens  of  the  New- York  type  (fig.  Id),  there  is  a  fifth  plait  developed  in  the  sinus, 
with  six  upon  the  corresponding  medial  lobe.  The  outer  one  on  each  side  unites  with  the 
adjoining  one  about  half  way  to  the  beak,  thus  making  four  plaits  on  the  medial  lobe, 
which  finally  unite  in  two  before  reaching  the  beak.  The  additional  plaits  of  the  medial 
lobe  are  developed  laterally  by  a  division  of  the  outer  one,  which  takes  place  at  nearly 
regular  intervals  corresponding  to  the  increasing  size  of  the  shell.  The  lateral  plications  in 
the  sinus  likewise  disappear  towards  the  beak,  not  by  uniting  with  the  adjoining  ones  as 
on  the  opposite  valve,  but  by  gradual  diminution  till  they  are  lost  in  the  surface  of  the  shell. 
The  plications  on  each  side  of  the  mesial  lobe  and  sinus  increase  in  like  manner  by  the 
development  of  additional  ones  towards  the  margin  of  the  shell ;  and  from  seven,  the 
number  usual  in  the  smallest  shells,  they  increase  to  ten  or  eleven,  the  greatest  observed 
number  in  any  specimen  presenting  the  characters  here  given  ;  the  increase  of  lateral  ones 
always  keeping  pace  with  the  development  of  additional  ones  in  the  sinus  and  medial  lobe. 

I  have  observed,  in  two  specimens,  a  deviation  from  this  rule ;  for  although  they  are 
much  larger  than  any  of  those  before  noticed,  there  are  but  three  plaits  in  the  sinus  and 
four  on  the  mesial  lobe  ;  while  the  lateral  plaits  are  twelve  in  one  specimen,  and  thirteen 
in  the  other,  on  either  side  of  the  sinus.  This  curious  deviation  from  the  rule  before 
observed,  seems  due  to  the  non-development  of  medial  plaits,  which  have  been  developed 
upon  the  sides  instead  of  the  sinus  ;  the  total  number  on  each  valve  being  nearly  the  same 
as  when  the  medial  ones  are  more  numerous. 

The  western  types  begin  in  like  manner  with  three  plications  in  the  sinus  and  four  on 
the  mesial  lobe,  while  the  lateral  plications  are  almost  uniformly  seven  (  sometimes  six  and 
rarely  five).  As  the  size  increases,  however,  the  medial  plications  do  not,  as  a  prevailing 
character,  increase  as  in  the  eastern  types,  but  remain  still  three  on  the  sinus  and  four  on 
the  lobe,  till  the  shells  reach  to  four  or  five  times  the  dimensions  of  the  largest  New- York 
specimens.  At  the  same  time,  also,  the  prevailing  number  of  lateral  plications  is  seven  on 
each  side  of  the  sinus  or  lobe  ;  and  so  long  as  the  mesial  plications  remain  three  and  four, 
so  long  the  lateral  ones  are  seven.  As  soon  as  there  is  even  an  appearance  of  a  departure 
from  this  number  on  the  mesial  lobe  and  sinus,  and  where  the  rudiment  of  an  additional 
plait  is  visible,  we  then  find  the  lateral  plaits  to  be  nine  or  ten.  These  changes  take  place 
independent  of  the  size  of  the  shell,  or  of  its  rotundity  ;  all  variations  in  the  plaits  of  the 
sinus  being  accompanied  ijy  a  change  in  the  number  of  lateral  plates.  This  is  illustrated  in 
the  figures  of  nearly  equal  dimensions,  where  the  specimen  fig.  1  a  has  three  plaits  in  the 
sinus  and  four  on  the  mesial  lobe,  and  seven  on  each  side  ;  while  fig.  1  g  has  a  partial 
development  of  the  fourth  plait  in  the  sinus,  and  an  obscure  rudiment  of  a  fifth  on  the 
mesial  lobe,  and  at  the  same  time  it  has  ten  on  each  side  of  the  sinus.  Even  irregularities 
in  the  development  of  the  mesial  plications  are  followed  by  irregularities  in  the  lateral  ones. 
A  single  specimen  has  two  plications  in  the  sinus  and  three  on  the  mesial  lobe,  and  also 
on  one  side  of  the  slope  of  the  sinus,  as  well  as  on  tlie  slope  of  the  mesial  lobe,  a  single 
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plication,  which  is  intermediate  to  the  mesial  or  lateral  series  ;  and  the  lateral  plaits,  in 
this  case,  are  six  on  one  side  and  seven  on  the  other. 

In  one  individual  (fig.  1  r),  approaching  to  S.  chama,  and  having  but  one  fully  developed 
plication  in  the  sinus  and  two  on  the  mesial  lobe,  the  lateral  ones  are  nine  and  ten.  In  two 
other  specimens  resembling  the  last,  where  the  mesial  plates  are  better  developed,  the  outer 
ones  being  still  smaller,  the  lateral  plications  are  eight  on  each  side.  In  two  other  some- 
what similar  specimens,  the  lateral  plications  are  six  on  each  side ;  while  in  a  single  smaller 
one,  there  are  but  five  plaits  on  each  side  of  the  middle  lobe  and  sinus. 

In  the  six  specimens  here  enumerated,  the  shell  is  more  distinctly  trilobate  ;  the  sinus 
deeper  and  more  elevated  in  front,  lifting  up  the  mesial  lobe  higher  in  this  part  than  it  is 
in  the  centre  of  the  shell,  thus  contrasting  with  the  prevailing  forms  before  noticed. 

These  forms  constitute  a  variety,  which,  though  easily  traced  to  the  prevailing  form,  is 
nevertheless  somewhat  constant,  and  worthy  of  attention,  being  the  nearest  approximation 
to  the  Var.  B.  Sp.  dentatus,  which  occurs  in  Russia. 

It  has  only  been  possible  to  illustrate  the  characters  of  this  species  by  a  great  number  of 
figures,  drawn  from  a  selection  of  specimens,  both  of  New-York  and  the  Western  States, 
which  exhibit  in  the  best  manner  the  gradations  in  form,  and  other  characters  which  this 
truly  protean  species  presents. 

Figs.  1  a,  b,  c,  d.  A  series  of  specimens,  showing  the  gradations  in  size,  and  the  increase  in  number  of 
plications  as  the  shell  becomes  older.  The  smaller  specimen  1  a  has  three  plaits  in  the  sinus 
and  four  on  the  mesial  lobe,  with  seven  on  each  side,  thus  :  7  f  7.  [n  fig.  1  b,  there  is  the 
partial  development  of  a  fourth  plication  in  the  sihus,  and  a  fifth  on  the  mesial  lobe,  though 
there  is  no  increase  in  the  number  of  lateral  ones.  In  figs,  c  and  d,  there  is  a  full  develop- 
ment of  the  I  medial  plications,  and  10  lateral  ones;  the  last  specimen  being  about  the  size 
of  this  type  in  the  New- York  rocks. 

Figs.  1  e  and  /  are  front  views  of  a  and  d. 

Fig.  1  g.  Profile  view  of  the  specimen  d. 

Fig.  1  k.  Ventral  valve  of  another  form,  showing  extended  beaks.  Medial  plications  a  ;  lateral  ones  13 
on  each  side. 

Fig.  1  t.  Front  view  of  the  same. 

Figs.  1  k,  I,  m,  0,  q,  s,  u.  A  series  of  western  specimens,  with  the  mesial  and  lateral  plications  (  7  f  7) ; 
showing  no  tendency  to  increase  of  either  number,  though  the  size  of  the  shell  increases  as 
in  the  previous  series.  Figs.  1  m,  q  and  *,  show  the  cardinal  extremities  more  extended  and 
acute  than  in  the  other  forms;  while  the  specimens  o  and  «  have  the  cardinal  extremities 
shorter,  scarcely  equalling  the  width  of  the  shell. 

Figs.  1  71,  p,  r,  t,  are  front  views  of  figs.  1  m,  o,  q,  s  and  u,  respectively. 

Fig.  1  A,  B.  Cardinal  and  profile  view  of  an  extremely  globose  specimen,  having  the  cardinal  line  much 
less  than  the  width  of  the  shell,  and  the  extremities  rounded.  The  area  is  broad,  and  very 
well  definad.  The  plications  are  7  *•  7. 

Fig.  I  c.  Dorsal  valve  of  a  specimen,  having  the  cardinal  line  extended  beyond  the  width  of  the  shell, 
and  terminating  in  short  acute  ears. 
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Fig.  1  D.  Front  view  of  the  last,  showing  the  plications,  which  are  10  J   10. 

Fig.  1  B.  Profile  view  of  the  same. 

Fig.  1  F.  Cardinal  view  of  another  specimen,  with  the  extremities  extending  beyond  the  greatest  width 

of  the  shell  below. 
Fig.  1  o  and  h.  Front  view  and  profile  of  a  specimen  similar  in  form  to  1  b,  but  having  the  plications 

10  J  10.  The  cardinal  line  is  less  than  the  width  of  the  shell,  and  the  extremities  rounded. 
Fig.  1  I,  K.  Front  view  and  ventral  valve  of  a  cuboidal  specimen,  showing  some  irregularity  in  the 

development  of  the  plications ;  a  single  one  in  the  sinus  and  two  on  the  medial  lobe  being 

fully  developed,  with  smaller  ones  on  each  side,  while  the  lateral  plications  are  six  and  seven. 

The  following  present  some  deviation  from  the  prevailing  forms,  and  approach  to  the 
Var.  B.  iSip.  dentatus  of  de  Verneuil.  The  front  of  the  medial  lobe,  in  all  of  them,  is 
elevated  higher  than  the  centre  of  the  same  valve  ;  while  in  the  previous  ones,  the  greatest 
elevation  is  in  the  centre  of  the  shell,  the  front  curving  downwards. 

Fig.  1  L,  M,  N.  Ventral,  dorsal,  and  profile  view  of  a  small  specimen,  with  the  plications  arranged  thus : 
5^5. 

Fig.  1  o,  p,  (1.  Ventral,  front,  and  profile  view,  having  the  same  form  and  proportions  as  the  last,  but 
having  an  additional  plication  upon  each  side. 

Fig.  1  R,  8,  T,  u.  Ventral  valve,  front,  cardinal,  and  profile  views  of  the  same  specimen,  which  is  re- 
markably extended  on  the  hinge  line.  This  specimen  has  a  single  fully  developed  plication 
in  the  sinus,  and  two  on  the  mesial  lobe,  with  the  rudiment  of  another  on  each  side  of  the 
sinus  and  of  the  medial  lobe,  while  the  lateral  plications  are  ten  on  each  side. 

Position  and  locality.  This  species  occurs  in  numerous  and  widely  separated  localities  of 
the  Trenton  limestone,  being  confined  to  the  rocks  of  this  period  in  the  United  States,  and 
unknown  in  New-York  above  the  Utica  slate,  though  this  line  of  demarcation  cannot  be 
recognized  at  the  West.  Within  the  State  of  New- York,  it  is  found  at  Middleville,  Trenton 
Falls,  Herkimer,  Jacksonburgh,  and  other  localities  in  the  Mohawk  valley.  It  is  also  found 
at  Turin,  Watertown,  and  other  places  towards  Lake  Ontario,  and  is  likewise  known  at 
several  places  in  the  Champlain  valley.  It  is  found  in  great  numbers  at  Maysville  and 
Frankfort  (  Kentucky) ,  near  Nashville  ( Tennessee) ,  at  Cincinnati  and  Oxford  ( Ohio) , 
at  Madison  ( Indiana) ,  at  Mineral  Point  (  Wisconsin),  and  on  the  northwest  shore  of  Lake 
Michigan  and  towards  Green  Bay.  It  likewise  occurs  at  several  localities  in  Canada  East 
and  West,  showing  a  geographical  distribution  equal  to  the  extent  of  the  lower  silurian 
strata  of  our  country.  It  appears  likewise  in  the  lower  silurian  strata  of  Russia  and  the 
north  of  Europe,  having  there,  as  elsewhere,  a  wide  geographical  distribution. 

(State  Collection.) 
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ATRYPJS  OF  THE  TRENTON  LIMESTONE. 

Several  species  of  this  genus  are  widely  diffused  in  the  Trenton  limestone,  though  none 
of  them  are  so  abundant  in  New- York  as  the  Leptjena  and  Orthis.  The  species  most 
common  in  this  State  are  known  to  occur  in  Ohio,  Indiana  and  Kentucky,  in  the  same 
formation,  and  ranging  throughout  a  much  greater  thickness  of  strata.  While  several 
species  of  the  Lept^na,  and  the  Orthis  testudinaria,  occur  at  nearly  every  locality  of  the 
Trenton  limestone  in  New-York,  the  ATRVPiE  are  for  the  most  part  restricted,  and  the 
different  species  can  only  be  sought  successfully  at  different  localities.  It  should  be  observed, 
however,  that  many  of  our  most  prolific  localities  of  fossils  have  been  but  partially  explored, 
and  therefore  we  cannot  speak  with  certainty  of  all ;  still  it  is  believed  that  the  palaeonto- 
logist will  find  the  above  remarks  generally  true  in  relation  to  the  distribution  of  species. 


173.    6.     ATRYPA  EXTANS, 

Pi-.  XXXIII.  Figs.  1  a,  b. 

Atrypa  extaru,  Conrad  in  MS.     Emmons,  Geol.  Report,  1842,  pag.  395,  fig.  6. 
Compare  Atrypa  sublobata,  Portlocs.,  Geol.  Tyrone,  &c.  1843,  pag.  567,  pi.  38,  fig.  2  b  and  ft. 
—        undata.    Sowebbt,  Sil.  System,  1839,  pag.  637,  pi.  21,  fig.  2. 

General  figure  somewhat  irregularly  globose,  or  subrhomboidal  and  gibbous,  with  the 
front  produced  ;  length  and  breadth  nearly  equal,  measuring  the  projection  of  the  ventral 
valve;  cardinal  line  remarkably  extended,  which  is  very  perceptible  in  fig.  1  b;  beaks 
very  small ;  dorsal  valve  transversely  oval,  with  a  broad,  deep,  not  angular  mesial  sinus, 
defined  by  subangular  margins  ;  ventral  valve  with  a  prominent  rounded  mesial  elevation, 
well  defined  at  the  margins  by  a  shallow  groove ;  front  produced,  and  but  little  elevated 
by  the  corresponding  sinus  ;  surface  marked  by  concentric  somewhat  undulating  filiform 
lines,  and  less  distinct  longitudinal  striee. 

Length  and  breadth  varying  from  f  to  J  of  an  inch. 

This  shell  is  somewhat  common  at  one  or  two  localities  about  Watertown  in  Jefferson 
county,  in  a  grey  subcrystalline  limestone,  associated  with  Trochus  lenticularis,  Orthis 
pedinella,  tfc.  It  is  remarkable  for  the  extended  cardinal  line,  which  is  more  conspicuous 
in  the  ventral  valve  ;  as  also  the  profound  mesial  depression  and  elevation,  neither  of  which 
are  angular.  The  concentric  lines  are  not  imbricated,  btit  simple  elevated  striae,  more 
prominent  than  the  fine  longitudinal  striee  that  usually  appear  towards  the  margin. 

Fig.  I  a.  Dorsal  valve,     b.  Ventral  valve. 

Position  and  locality.   Watertown,  Jefferson  county ;  Lowville,  and  Sugar  River  near 

Boonville  in  Lewis  county,  in  the  higher  portions  of  the  Trenton  limestone. 

(State  Collection.) 
[  Palaeontology.]  18 
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174.    7,     ATRYPA  NUCLEUS. 

Pi,.  XXXIII.  Figs.  2  a,  b,  e. 
Compare  A.  cztaru  ot  supra. 

General  form  subangularly  globose ;  length  and  breadth  about  equal ;  cardinal  line 
regularly  curved  ;  beaks  small,  close  pressed,  that  of  the  dorsal  valve  incurving  over  the 
other ;  margins  of  the  valves  uniting  very  closely  and  neatly ;  mesial  sinus  broad,  flat, 
extending  about  two  thirds  the  length  of  the  shell,  and  produced  into  a  linguiform  extension, 
which  is  much  elevated  in  front ;  mesial  elevation  prominent,  rounded,  extending  about 
two  thirds  of  the  distance  to  the  beak,  where  it  is  lost  in  the  general  convexity  of  the  shell ; 
surface  of  both  valves  crossed  by  filiform  concentric  lines,  which  are  undulated  in  crossing 
the  mesial  sinus  and  elevation  ;  no  visible  longitudinal  striee. 

This  shell  resembles  the  last  one  very  closely,  the  principal  difference  being  the  extended 
cardinal  line  in  the  former ;  the  mesial  sinus  in  the  latter  is  flat  and  more  elevated  in 
front,  while  the  mesial  elevation  on  the  opposite  valve  is  less  extant,  rising  more  gradually 
from  the  surface  of  the  shell,  and  not  so  distinctly  margined  by  a  shallow  groove,  nor 
produced  in  front. 

A  comparison  of  a  larger  number  of  specimens  may  prove  the  existence  of  a  gradation 
in  the  characters,  here  noticed  as  distinctive. 

Fig.  1  a.  Ventral  valve,     b.  Dorsal  valve,     e.  Profile  view. 

Position  and  locality.  Middleville,  Herkimer  county,  in,  the  central  portions  of  the 
Trenton  limestone,  associated  with  Conulakia. 

175.     8.     ATRYPA  CUSPIDAT At  (n.*p.). 
Pi.  XXXIII.'  Figs.  1  o,  b,  c,  d,  e.f,  g,  h. 

Obtusely  pyramidal  or  somewhat  obcordate  ;  width  greater  than  the  length  ;  dorsal  valve 
smaller  than  the  ventral,  convex  at  the  sides,  with  a  broad  subangular  depression  which 
commences  near  the  beak,  and  becomes  broader,  deeper  and  more  angular,  elevating  the 
front  of  the  shell  into  a  cuspidate  extension  ;  lower  half  of  the  sinus  marked  by  a  distinct 
narrow  groove  in  the  centre  ;  ventral  valve  very  gibbous,  with  a  broad  mesial  lobe  which 
continues  nearly  to  the  beak,  and  extends  in  front  scarcely  so  far  as  the  line  of  the  shell 
on  each  side  ;  beaks  nearly  equal,  that  of  the  dorsal  valve  incurved  over  the  ventral  valve, 
the  latter  being  much  more  gibbous  below  the  beak  ;  margins  of  the  shell  sharp  ;  surface 
ornamented  with  fine  elevated  concentric  strice,  which  are  imbricated  towards  the  margin. 
The  lower  half  of  the  shell,  particularly  on  the  ventral  valve  and  sinus  of  the  dorsal  valve, 
is  marked  by  numerous  sharp  radii,  which  gradually  disappear  above. 

This  species  bears  a  close  resemblance  to  Atrypa  extans  ;  but  the  specimens  of  that  shell 
which  I  have  been  able  to  see,  are  all  of  separated  valves,  and  differ  from  this  one  in  the 

t  PI.  zxxiii.*  it  a  fupplementary  plate. 


TRENTON   LIMESTONE.  139 

Straight  hinge  line,  and  produced  front  of  the  medial  lobe,  as  far  as  can  be  ascertained, 
though  it  has  some  obscure  longitudinal  striae. 

The  shell  is  frequently  much  expanded  laterally,  and  compressed  towards  the  edges ; 
the  beaks  are  almost  equally  elevated,  that  of  the  ventral  valve  being  more  gibbous  than 
the  other.  There  is  some  variation  in  the  sinus  of  the  dorsal  valve,  which,  in  some  specimens, 
is  more  produced  and  acute  in  front  than  in  others,  while  the  medial  lobe  often  becomes 
angular. 

This  species  is  apparently  quite  distinct  from  A.  nucleus,  which  has  a  flat  sinus  in  the 
dorsal  valve,  rounded  at  its  extremity,  and  the  surface  of  the  shell  presents  ho  longitudinal 
striae. 

Fig.  1  a.  Ventral  valve  of  a  perfect  specimen,     b.  Front  view  of  the  same. 

Fig.  1  c.  Dorsal  valve,     d.  Profile  view. 

Fig.  I  e.  Front  view  of  a  specimen,  where  the  sinus  is  narrower  and  more  angular  than  in  the  preceding. 

Fig.  I  /  Profile  view  of  the  sama 

Fig.  1  g.  Dorsal  valve  of  a  specimen,  which  is  more  extended  laterally. 

Fig.  1  k.  Front  view  of  the  same  specimen. 

Position  and  locality.  This  species  is  known  to  me  only  as  occurring  in  the  central  part 
of  the  Trenton  limestone,  at  Lowville,  Lewis  county.  (State  Collection.) 


176.    9.     ATRYPA  BISULCATA. 

Pu  XXXIII.  Figs.  3  a,  b,  c,  d,  e. 
Orthu  bituleata.     Emmons,  Geol.  Report,  1842,  p.  395,  fig.  4  a,  b. 

Small,  ovoid  ;  dorsal  valve  with  a  well  defined,  narrow,  mesial  sinus,  which  continues 
about  half  way  to  the  beak,  and  from  there  the  centre  becomes  much  elevated  ;  beak  of  the 
dorsal  valve  strongly  incurved  over  that  of  the  opposite  valve  ;  ventral  valve  depressed- 
convex,  prominent  on  the  umbo,  beak  very  small  and  abruptly  incurved  ;  front  with  two 
short  well  defined  furrows,  ending  in  two  plications,  which  close  on  each  side  of  the 
projecting  plait  formed  by  the  extension  of  the  mesial  groove  of  tlie  dorsal  valve. 

This  peculiar  little  shell  has  no  analogue  in  any  of  the  lower  strata,  though  there  are 
one  or  two  approaching  to  it  in  form  in  the  higher  rocks.  Its  neat  ovoid  form,  smooth  or 
concentrically  striated  surface,  with  the  two  small  plaits  and  grooves  in  one  valve  and  one 
in  the  other,  are  marks  to  be  sought  for  in  identifying  the  species.  It  is  extremely  rare,  and 
has  been  found  only  in  one  or  two  localities. 

Fig.  3  a.  Dorsal  valve,    b.  Ventral  valve,    c.  Cardinal  view.    e.  Front  view.  d.  Enlarged  profile  view. 

Position  and  locaiity.  Adams,  Jefferson  county,  in  shaly  Trenton  limestone,  associated 
with  MuRCHisoNi.\  and  Pleurotomaria,  and  in  a  situation  where  few  Brachiopods  occur. 

{State  Collection.) 
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177.     10.     ATRYPA  DEFLECTA  ( n.  sp.). 
Pl.  XXXIII.  Figs.  4  a.  6. 

Sub-planoconvex,  with  the  margins  compressed,  and  deflected  towards  the  front ;  length 
and  breadth  about  equal ;  cardinal  line  somewhat  extended,  curved  ;  dorsal  valve  with  a 
prominent  ridge  along  the  middle ;  beak  extended,  prominent,  incurved  ;  ventral  valve 
depressed-convex,  with  a  mesial  sinus ;  surface  with  about  20  small  regular  radiating  striae, 
which  are  rarely  divided  towards  the  margin. 

A  few  specimens  only  of  this  shell  have  been  found  ;  in  these,  the  form  is  constant,  as 
represented  in  the  figure ;  but  the  markings  and  general  aspect  approximate  it  to  the  next 
species. 

Fig.  4  a.  View  of  dorsal  valva     b.  Front  view,  showing  the  form  of  the  two  valves. 

Position  and  locality.  Near  Martinsburgh,  Lewis  county,  in  the  central  part  of  the 
Trenton  limestone. 


178.     11.     ATRYPA  RECURVIROSTRA  (n.  sp.). 

Pl.  XXXIII.  Figs.  .5  a,  b,  c,  d. 

Elliptical,  somewhat  ovoid,  very  symmetrical ;  breadth  one  fourth  of  an  inch,  length  a 
little  greater  ;  dorsal  valve  with  the  middle  elevated,  regularly  convex  on  the  sides,  the 
beak  extended  and  gracefully  incurved  over  the  beak  of  the  ventral  valve,  which  is  re- 
gularly convex,  with  a  slight  longitudinal  depression  ;  surface  of  each  valve  marked  by 
about  24  regular  simple  longitudinal  striae,  which  continue  entirely  to  the  beak. 

The  preceding  species  approximates  to  this  one  in  general  form  and,  character  of  striae  ; 
but  the  sides  are  more  expanded,  and  the  shell  has  a  distinct  mesial  sinus  and  elevation. 
These  characters  usually  increase  with  the  age  of  a  shell ;  and  since  the  form  of  the  one 
under  consideration  is  very  constant  in  a  large  number  of  specimens,  which  are  of  nearly 
uniform  size,  and  smaller  than  the  one  figured,  we  may  presume  that  it  is  a  distinct  species. 
It  will  be  readily  recognizefl  by  its  rotund  symmetrical  form,  which  is  more  elongated,  and 
more  finely  and  evenly  striated  than  any  other  species  in  the  rock,  except  the  preceding 
one. 

Fig.  5  a.  Dorsal  valve. 
Fig.  5  b.  Profile  view. 

Fig.  5  c.  Cardinal  view,  showing  the  incurved  beak  of  the  dorsal  valve. 

Fig.  5  d.  Ventral  valve  separated  from  the  dorsal.  This  valve  is  nearly  circular,  the  beak  being  scarcely 
extended  beyond  the  cardinal  margin. 

Position  and  locality.  ThiS  shell  occurs  in  considerable  numbers  in  a  compact  greyish 
blue  bed  of  limestone  near  the  centre  of  the  Trenton  limestone,  near  Martinsburgh,  Lewis 
county.  It  has  also  been  seen  at  Lowville  and  at  Middleville.  iftatr  Collection.) 
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179.     12.     ATRYPA  EXIGUA  (n.  fpi). 

Pi..  XXXIII.  Figs.  6  a,  b,  c,  d. 

Plano-convex  ;  length  and  breadth  about  equal ;  cardinal  line  considerably  extended  ; 
dorsal  valve  elevated  in  a  ridge  along  the  middle,  depressed  at  the  sides,  and  slightly 
inflected  towards  the  cardinal  extremities  ;  beak  small,  straight,  much  extended  beyond 
the  cardinal  line  ;  ventral  valve  considerably  shorter  than  the  dorsal,  depressed-convex, 
with  a  broad  depression  along  the  centre,  reaching  half  way  from  the  base  to  the  beak  ; 
beak  small,  and  close  pressed  into  the  foramen  beneath  the  beak  of  the  opposite  valve  ; 
surface  scarcely  marked  with  fine  concentric  lines,  and  a  few  indistinct  longitudinal  rays 
near  the  margin. 

In  the  largest  specimen  which  I  have  seen,  there  are  evidences,  under  a  magnifier,  of 
small  radii  commencing  below  the  centre  of  the  valve.  Since,  however,  they  are  not 
perceptible  to  the  naked  eye,  they  are  of  minor  importance,  unless  it  should  be  found  that 
this  is  the  young  of  a  species  which  changes  with  growth.  The  specimens  yet  seen,  how- 
ever, are  minute,  and  it  may  properly  be  doubted  whether  the  species  attains  a  size  beyond 
the  largest  figures  given.  The  valves  are  often  close  pressed,  and  deflected  at  the  margin. 

It  bears  considerable  resemblance  to  a  small  species  occurring  in  the. Schoharie  grit;  but 
that  one  is  readily  distinguished  by  the  absence  of  any  depression  in  the  ventral  valve, 
which  is  a  rare  feature  among  the  Atkyp.s:,  and  probably  indicates  a  departure  from  J.he 
true  normal  character  of  the  genus. 

Fig.  6  a.  Ventral  valve  :  the  depression  is  proportionally  too  narrow  in  the  figure. 
Fig.  6  b.  Dorsal  valve  of  the  same. 

Fig.  6  c.  Cardinal  view,  showing  the  acute  slightly  incurved  beak. 

Fig.  6  d.  Two  figures  of  the  dorsal  valve  of  a  small  and  large  individual,  the  form  and  extension  of  the 
acute  beak  being  well  represented. 

Position  and  locality.  In  the  central  part  of  the  Trenton  limestone  at  Lowville,  and  near 
Martinsburgh,  Lewis  county.  (State  Collection.) 


180.     13.     ATRYPA  MODESTA. 

Pl.  XXXIII.  Fig.  15. 
Prodruta  modetla.    Sat,  Collection  of  the  Acad.  Nat.  Sciences,  Philadelphia, 

Suborbicular  or  plano-convex,  with  the  beak  extended  ;  width  a  little  greater  than  the 
length  ;  cardinal  line  distinctly  marked  and  somewhat  extended  ;  dorsal  valve  convex, 
with  an  elevated  ridge  along  the  centre,  occupied  by  four  plaits  which  are  stronger  than 
the  others  ;  beak  prominent,  incurved  and  perforated,  the  perforation  extending  below  the 
l>eak  and  occupying  a  portion  of  the  area ;  ventral  valve  depressed-convex,  broadly  oval 
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or  nearly  circular,  with  a  broad  but  ill  defined  sinus  along  the  middle,  the  central  plication 
stronger  than  the  others,  with  a  smaller  one  on  each  side ;  each  valve  with  about  18  simple 
rounded  plications  ;  surface  obscurely  punctate. 

This  neat  and  beautiful  little  species  well  merits  the  name  bestowed  upon  it  by  Mr.  Say, 
which  I  am  happy  to  preserve.  It  is  a  rare  species  in  New- York,  while  it  is  abundant  in 
Ohio,  Indiana  and  Kentucky.  It  is,  in  a  large  number  of  specimens  examined,  very  con- 
slant  in  the  characters  given  above.  The  central  elevated  portion  consists  of  four  stronger 
plications,  which  appear  to  be  in  two  pairs,  from  being  separated  in  the  middle  by  a  deeper 
and  wider  groove,  while  the  groove  between  each  pair  is  narrower  than  between  the  other 
plaits  of  the  shell.  These  characters,  with  the  stronger  plication  in  the  centre  of  the  ventral 
valve,  are  constant,  and  apparently  reliable  in  distinguishing  the  shell.  The  mesial  sinus 
on  the  ventral  valve,  which  is  scarcely  conspicuous  in  young  shells,  becomes  deeper  and 
more  strongly  marked  in  older  ones,  and  produces  a  strong  depression  in  the  front  of  the 
shell. 

Fig.  15.  The  two  upper  figures  are  of  the  dorsal  and  ventral  valve  of  a  specimen  above  the  common 
size.  The  lower  figure  is  of  a  small  specimen,  having  the  same  characters. 

Position  and  locality.  I  have  seen  this  species  in  New-York  only  from  the  Utica  slate,  or 
upper  shaly  part  of  the  Trenton  limestone,  at  Turin,  Lewis  county.  It  is  quite  abundant  at 
numerous  western  localities,  particularly  Oxford  and  Cincinnati  (Ohio),  Madison  (Indiana), 
Frankfort  and  Maysville  (  Kentucky) . 

This  species,  with  the  three  preceding  ones,  form  a  group,  presenting  characters  which 
may  require  a  separation  from  the  true  AxRYPiE.  These  characters  consist  in  the  elevation 
of  the  dorsal  valve  along  the  centre,  with  a  depression  or  sinus  on  the  ventral  valve,  being 
the  reverse  of  the  usual  arrangement.  The  beak  is  incurved,  with  a  perforation  at  the  apex, 
which  occupies,  also,  a  part  or  all  of  the  deltidial  area,  being  usually  narrow  and  long. 

Mr.  Conrad,  some  time  since,  proposed  the  name  Stenocisma  for  some  specimens  of  the 
group  of  ATRYP.E  or  Terebratul.5:,  which  he  subsequently  abandoned.  Should  the  charac- 
ters here  noticed  be  found  persistent,  and  accompanied  by  the  narrow  foramen,  I  propose 
to  restore  the  name  first  indicated  by  Mr.  Conrad  for  the  genus. 


181.     14.     ATRYPA  CIRCULUS  (n.  *p.). 

Pi,.  XXXIII.  Figs.  7  a,  b,  c. 

Depressed  orbicular  ;  valves  equally  and  uniformly  convex  ;  margins  close  pressed,  with 
scarcely  a  conspicuous  undulation  in  front ;  beaks  equally  prominent,  one  slightly  larger, 
approximate ;  surface  marked  by  fine  concentric  lines,  and  obsolete  longitudinal  striae, 
which  are  only  visible  by  the  aid  of  a  magnifier. 
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This  shell  appears  sufficiently  distinct  from  any  other  species  in  this  rock,  to  merit  a 
separation.  Its  circular  form,  and  equally  convex  valves  with  margins  almost  uniform, 
render  it  difficult  to  imagine  a  gradation  to  the  succeeding  species.  It  must  be  confessed, 
however,  that  it  approaches  in  some  degree  to  the  young  of  fig,  10 ;  though  in  fig.  10  d,  a 
specimen  of  equal  size,  the  plications  are  very  distinct,  while,  in  this  speciesj  they  are  not 
visible. 

Fig.  7  a.  Dorsal  valve,     b.  Cardinal  view.     e.  Profile  view. 

Position  arui  locality.  This  species  occurs  in  the  compact  black  limestone,  with  others 
of  the  genus,  at  Middleville,  Herkimer  county. 


182.     15.     ATRYPA  AMBIGUA  (n.  sp.). 

Pl.  XXXIII.  Figa.  8  o,  6,  c,  &  9  a,  6. 

Subrhomboidal,  trilobate ;  length  and  breadth  about  equal ;  cardinal  line  somewhat 
extended  in  a  regular  curve  ;  beaks  subequal,  approximate  ;  dorsal  valve  convex  near  the 
beak,  depressed  towards  the  sides,  with  a  deep,  somewhat  flat  mesial  sinus,  which  is 
extended  and  considerably  elevated  in  front ;  ventral  valve  with  a  prominent  elevated 
mesial  fold  along  the  middle,  which  disappears  before  reaching  the  beak  ;  surface  crossed 
by  fine  concentric  lines,  with  a  few  obscure  or  incipient  plications  in  the  mesial  fold  and 
sinus ;  sides  of  the  shell  rarely  plicated. 

Figs.  8  a  and  b,  represent  this  shell  la  its  usual  form,  with  a  simple  trilobate  aspect,  and  free  from 
plications. 

Fig.  8  e.  Front  view  in  outline,  showing  two  incipient  plications  in  the  sinus. 

Fig.  9.  Four  valves  are  represented  precisely  as  they  occur  on  the  surface  of  a  slab  of  limestone.  In 
two  of  these  figures,  a  ventral  and  dorsal  valve,  the  shell  is  free  from  plications  either  on 
the  mesial  fold  or  on  the  sides  ;  while  in  a  ( a  dorsal  valve),  both  the  mesial  sinus  and  the 
sides  of  the  shell  are  very  distinctly  plicated,  and  the  contiguous  figure  of  a  ventral  valve  is 
subtriphcate  in  the  mesial  fold  only. 

This  great  deviation  in  external  markings  suggests  the  inquiry  whether  this  shell  may 
be  a  variety  of  some  other  species.  The  simple  unplicated  form  approaches  to  Atrypa 
nucleus  ;  but  the  form  of  the  shell,  the  mesial  sinus,  and  its  extension  in  front,  are  all  too 
different  to  allow  of  our  confounding  them.  On  the  other  hand,  the  plicated  forms  bear 
some  resemblance  to  fig.  10,  from  which  this  differs  in  the  greater  length  of  the  sinus, 
which  extends  nearly  to  the  beak,  while  in  that  one  it  is  short,  terminating  abruptly,  and 
extending  little  more  than  half  way  to  the  beak  ;  and  in  young  shells,  where  the  incipient 
plications  are  observed,  the  sinus  is  barely  perceptible. 

Position  and  locality.  In  the  lower  part  of  the  Trenton  limestone  at  Middleville. 
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183.     16.     ATRYPA  HEMIPLICATA  ( n.  sp.). 

Pi.  XXXIII.  Figs.  10  a,  b,  e,  d,  e,f. 

Subglobose^  pentagonal,  wider  than  long,  thickness  often  equal  to  the  length  ;  cardinal 
line  distinct,  short,  with  ( in  some  specimens)  the  appearance  of  a  small  area  on  the  dorsal 
valve ;  dorsal  valve  depressed-convex,  with  an  abrupt,  broad,  not  deep  sinus,  which 
commences  nearly  half  way  from  the  beak  to  the  base,  the  beak  very  small  and  closely 
incurved  ;  ventral  valve  very  convex,  becoming  gibbous,  with  a  broad  mesial  elevation 
commencing  one  third  of  the  distance  from  beak  to  base,  more  gibbous  towards  the  beak ; 
sinus  marked  by  two  or  three  strong  plications,  with  three  or  four  upon  the  mesial  lobe 
and  two  or  three  upon  each  side,  all  of  which  reach  from  one  third  to  one  half  the  distance 
from  the  base  to  the  beak  of  the  shell,  leaving  the  upper  half  entirely  free  from  these 
markings ;  entire  surface  ornamented  by  fine,  concentric,  filiform,  subimbricating  lines, 
which  are  more  conspicuous  towards  the  base  of  the  shell,  and  beautifully  undulated  in 
crossing  the  plications. 

This  peculiar  and  beautiful  species  is  rarely  found  in  western  localities,  but  is  never- 
theless extensively  distributed  in  New- York.  It  is  readily  distinguished  by  its  usually 
rotund  figure,  and  the  short  prominent  plications  on  the  lower  half  of  the  shell,  while  it  is 
smooth  above,  or  only  marked  by  the  fine  concentric  lines.  The  sinus  at  the  base  usually 
occupies  about  one  fiftli  of  the  circumference  of  the  shell,  which,  with  the  basal  and  cardinal 
slopes,  gives  it  a  pentagonal  appearance.  In  many  specimens,  collected  from  the  crystalline 
limestone,  I  have  been  able  to  observe  only  the  plications  on  the  mesial  portion ;  while  in 
the  softer  or  shaly  limestone,  the  lateral  ones  have  all  the  distinctness  of  those  presented 
in  the  figures. 

Fig.  10  a.  Dorsal  valve  of  a  specimen  of  the  ordinary  size. 

Fig.  10  b.  Profile  view  of  the  same. 

Fig.  10  c.  Front  view  of  the  same,  dorsal  valve  below,  showing  three  plications  in  the  sinus  and  four 

on  the  mesial  lobe.  ^ 

Fig.  10  e.  Ventral  valve  of  a  large  specimen,  with  only  three  plications  on  the  medial  lobe. 
Fig.  10/.  Front  view  of  the  same,  showing  the  extreme  gibbosity  of  the  ventral  valve. 
Fig.  10  d.  Dorsal  valve  and  front  view  of  a  young  specimen,  having  but  a  single  plication  in  the  sinus, 

which  is  only  rudimentary,  and  two  on  the  medial  lobe.  The  two  valves  in  this  shell  are 

almost  equally  convex,  the  beak  of  the  dorsal  valve  curving  very  neatly  over  that  of  the 

ventral  valve. 

Potition  and  locality.  In  the  thin  shaly  layers  near  the  base  of  the  Trenton  limestone  at 
Middleville,  and  in  the  higher  crystalline  portions  of  the  same  rock  at  Watertown,  Turin, 
and  other  localities  in  the  northwestern  part  of  New- York.  {State  Collection.) 
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184.     17.     ATRYPA  '• —  {Species  undetermined). 

Pl.  XXXIII.  Figs.  11  a,  b,  c. 

Somewhat  circular  or  suborbicular  ;  dorsal  valve  flat  or  depressed  at  the  sides,  depressed 
in  the  centre,  with  a  broad  curving  sinus  which  is  little  elevated  in  front ;  beak  small, 
scarcely  incurved ;  ventral  valve  very  convex,  somewhat  gibbous,  with  a  broad  medial 
elevation  and  sloping  sides  ;  beak  small,  incurved  within  that  of  the  dorsal  valve;  surface 
marked  by  filiform  concentric  lines,  without  longitudinal  plications. 

I  have  been  inclined  to  regard  this  species  as  the  young  of  Jl.  extans  or  A.  cuspidata,  but 
there  are  some  objections  to  thus  referring  it.  The  sinus  is  broad  and  shallow,  not  distinctly 
margined,  and  is  broadly  rounded  in  front,  as  is  also  the  mesial  lobe  of  the  opposite  valve. 
The  dorsal  valve  is  flatter,  and  the  beak  appears  to  be  less  incurved  than  in  either  of  the 
species  named.  It  diflers  from  the  last  species  in  the  inequality  of  the  valves,  and  the 
absence  of  plications  either  upon  the  sinus  or  sides  of  the  shell. 

Fig.  II  a,  b.  Ventral  and  dorsal  valves  of  this  species. 
Fig.  lie.  Front  view  of  the  sarnie  ;  the  dorsal  valve  below. 
Fig.  II  d.  Profile  view  of  the  same. 

Position  and  locality.  In  the  central  portions  of  the  Trenton  limestone  at  Middleville, 
Herkimer  county. 


185.     18.     ATRYPA  SUBTRIGONALIS  (»».*j9.). 

Pl.  XXXIII.  Figs.  12  a,  b,  c. 

General  form  subtriangular,  with  a  rounded  base ;  length  and  greatest  breadth  equal ; 
cardinaJ  line  short,  well  defined,  with  the  appearance  of  a  small  triangular  foramen  under 
the  beak  of  the  dorsal  valve  ;  cardinal  slopes  long,  straight ;  basal  margin  regularly 
curved,  with  a  slight  eraargination  at  the  sinus  ;  valves  almost  equally  convex ;  dorsal 
valve  extended  beyond  the  ventral,  beak  scarcely  incurved  ;  surface  marked  by  about  20 
rounded  radii,  three  of  which  are  in  the  mesial  sinus  and  four  on  the  mesial  elevation, 
ornamented  by  elevated  concentric  lines  which  are  undulated  in  crossing  the  plications. 

A  distinguishing  character  of  this  shell  is  its  triangular  form,  with  extended  small  beak  ; 
the  mesial  sinus  and  elevation  are  narrow,  and  continue  only  about  two  thirds  of  the 
distance  from  base  to  beak. 

This  species  is  rare,  occurring  only  in  one  or  two  localities.  It  may  perhaps  be  regarded 
as  a  variety  oi  Jitrypa  increhescens  ;  but  it  diflfers  considerably  in  form,  and  has  a  larger 
number  of  plications,  as  will  be  seen  on  comparison  ;  even  the  oldest  individuals  of  fig.  13 
rarely  having  more  than  fifteen  plaiu,  though  specimens  of  twice  the  size  of  this  are  often 
found. 

[  Paleontology.]  19 
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Fig  12  «.  View  of  the  ventral  valve,  with  the  beak  of  the  dorsal  valve  projecting  aboYft 

Fig-  12  b.  Profile  riew  of  the  same. 

Fig.  12  e.  Front,  with  the  dorsal  valve  below. 

Position  and  locality.  In  the  upper  part  of  the  Trenton  limestone  at  Turin,  Lewis  county. 
(Colltction  of  Mr.  Auon  Culbkb,  of  Turin,  on  tohese  authority  this  $peciei  i»  quoted  from  the  Trenton 
Hmettone.) 


186.     19.     ATRYPA  INCREBESCENS  ( n.  sp.), 

•  Pl.  XXJUII.  Figs.  13  a  -  y. 

Compare  Terebratula  plicatella,  Dalman  {^nomia  plicatella,  hmnxuii),  1827,  Vet.  Acad.  Handl.  pag.  56, 

pi.  6,  fig.  2. 
—  —  HuiifOER,  1837,  Letbaa  Suecica,  pag.  80,  pi.  23,  fig.  4  a,  b,  e. 

Spheroidal,  gibbous,  ovoid  or  subtriangular ;  length  and  breadth  nearly  the  same,  in 
older  specimens  very  variable  ;  dorsal  valve  witii  a  broad,  more  or  less  deep  sinus,  which, 
in  older  specimens,  reaches  nearly  to  the  beak,  and  is  marked  by  three  or  four  plications, 
which  finally  become  much  elevated  in  front,  producing  a  deep  emargination  in  the  opposite 
valve  ;  beak  of  the  dorsal  valve  small,  acute,  and,  in  young  specimens,  slightly  incurved, 
with  a  perforation  beneath  the  apex.  In  older  shells,  the  beak  becomes  strongly  incurved, 
and  closely  pressed  against  the  opposite  valve.  Ventral  valve  regularly  convex  in  young 
shells,  with  a  slight  elevation  in  front ;  as  the  shell  advances  in  age,  the  medial  lobe  is 
developed,  and,  in  old  specimens,  reaches  nearly  to  the  beak.  Surface  of  the  shell  marked 
by  twelve  to  sixteen  plications,  three  or  four  of  which  are  in  the  sinus  and  four  or  five  on 
the  medial  lobe,  the  plaits  never  subdivided  ;  transversely  marked  by  elevated  flexuous 
imbricating  lines,  which,  in  young  and  well  preserved  specimens,  continue  entirely  to  the 
beak. 

This  species  is  an  associate  of  Delthyris  lynx,  and  is  equally  variable  with  that  shell.  It 
has  been  referred  to  Terebratula  tripartita  (  Sowekby,  SU.  System,  Vol.  ii.  fig.  15),  a 
Caradoc  species ;  but  I  regard  our  shell  as  quite  distinct  from  that  one.  The  smaller 
varieties  approach  more  nearly  to  T.  pusilla  (Sowerbv,  Sil.  System,  pag.  641,  pi.  21, 
fig.  18).  If  described  at  all,  in  any  foreign  work  within  my  reach,  the  species  does  not 
present  the  remarkable  variation  in  form,  on  the  other  side  of  the  Atlantic,  that  it  does  in 
this  country. 

This  species,  like  its  constant  associate  Delthyris  lynx,  is  much  more  developed  in  the 
West  than  in  New-York,  where  all  the  specimens  I  have  seen  are  small,  and  rarely 
approach  the  globose  forms  of  western  localities.  The  most  common  forms  in  New- York 
are  those  represented  in  figs.  13  a,  b,  c  and  d. 

In  fig.  13  a,  b,  ventral  valve  and  front  view,  the  specimen  has  16  or  17  distinct  plications,  four  of  which 
are  elevated  upon  the  mesial  lobe.  The  form  of  the  shell  is  somewhat  triangular,  the  mesial 
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elevation  scarcely  distinct,  and  the  sinus  short,  extending  less  than  halfway  to  the  beak ;  the 
plaits  are  more  angular,  from  a  partial  exfoliation  of  the  shell. 

Fig.  13  e,  d  Ventral  valve  and  profile  view.  The  specimen  more  rotund,  and  the  surface  marked  by 
fifteen  plications  ;  the  medial  lobe  is  more  elevated,  and  the  sinus  extends  nearly  to  the  beak. 
The  flexuous  imbricating  stria,  in  both  these  specimens,  are  nearly  destroyed  from  ex- 
foliation of  the  shell. 

Fig.  13  «,/  Ventral  valve  and  profile  of  a  more  gibbous  form,  the  valve  being  nearly  circular  or  broadly 
oval,  and  the  beak  less  exsert  than  in  the  last.  The  number  of  plaits  is  16,  and  they  are 
distinctly  marked  by  the  concentric  flexuous  lines. 

Fig.  13  ^,  A,  t.  Front,  profile  and  ventral  valve  of  a  larger  and  more  rotund  specimen,  having  a  deeper 
and  more  strongly  defined  sinus  and  medial  lobe,  and  the  beak  of  the  dorsal  valve  closely 
curved  over  the  ventral  valve.  The  surface  is  marked  by  1 6  plications,  which,  as  in  the 
preceding  specimens,  are  defined  entirely  to  the  beak. 

This  specimen  is  the  maximum  size  to  which  those  of  New- York  attain ;  hut  in  the 
western  localities,  we  are  able  to  trace  the  species  from  its  smaller  forms  through  all  the 
grades  here  presented,  beyond  which  it  assumes  the  more  globose  appearance  shown  in 
some  of  the  following  figures. 

Fig.  13  ^  A  small  specimen  of  the  western  type,  corresponding  very  nearly  with  13  a  in  size  and  form. 

Fig.  13  I,  m,  n,  0.  Ventral  valves  and  front  views  of  two  larger  individuals,  showing  a  gradation  in  size. 
Every  possible  intermediate  form  between  13  A  and  the  following  specimen  may  be  found 
in  almost  every  locality. 

Fig.  13  ;>,  r,  s.  Ventral  valve,  profile  and  front  view  of  a  larger  specimen,  varying  but  little  in  its  pro- 
portions from  the  preceding  ones.  The  sinus  is  deeper  and  more  strongly  defined,  and  the 
ventral  valve  more  ernarginate  in  front,  from  the  extension  of  this  portion  of  the  dorsal  valve. 

Fig.  \Z  t,  u.  Profile  and  front  view  of  a  more  gibbous  specimen. 

Fig.  13  w.  Profile  view  of  a  very  gibbous  specimen,  which  has  become  nearly  globose,  the  thickness 
equalling  the  length  of  the  shell. 

Fig.  13  as.  Front  view  of  the  same,  showing  the  sinus  of  the  dorsal  valve  much  extended  and  elevated  in 
front,  filling  the  deep  emargination  of  the  opposite  valve. 

Fig.  13  y.  Cardinal  view,  showing  the  sinus  and  medial  elevation,  extending  nearly  to  the  beaks  of  the 
shell. 

Specimens  are  frequently  seen,  where  the  gibtosity  of  the  shell  is  much  more  extreme 
than  in  this  one,  the  thickness  being  one  third  greater  than  the  height  of  the  shell. 

A  series  of  this  species,  and  of  Delthyris  lynx,  showing  all  the  variations  in  form  and 
■ize,  constitute  a  very  interesting  collection  for  the  study  of  those  changes  in  species  of  the 
Brachiopoda,  induced  by  age  and  local  influences. 

Position  and  locality.  This  species  is  found  in  New-York,  in  the  central  and  higher  part 
of  the  Trenton  limestone,  very  rarely  in  the  lower  part.  It  is  found  in  all  western  localities 
of  this  rock,  ranging  through  several  hundred  feet  in  thickness.  It  occurs  at  Middleville, 
Trenton  Falls,  Herkimer,  Turin,  Watertown  and  other  places  in  New-York.  It  is  abundant 
at  Cincinnati  and  Oxford  (Ohio),  Madison  (Indiana),  Maysville  and  Frankfort  (Ky.), 
and  numerous  other  places.  («"»"  CoiUctum.) 
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187.    20.     ATRYPA  DENTATA  (n.s;).). 

Pi,.  XXXIII.  Figs.  14  a.  b,  c. 

Pyramidal,  subtriangular ;  breadth  somewhat  greater  than  the  length  ;  cardinal  line 
ehort ;  margins  of  the  shell  sloping  abruptly  downwards  ;  surface  marked  by  about  eight 
or  nine  strong  and  deep  plications,  two  of  which  are  much  elevated  on  the  mesial  fold  of 
the  ventral  valve  ;  dorsal  valve  with  the  sinus  broad,  deep  and  angular,  with  a  single 
plication  in  the  centre,  extremely  elevated  in  front ;  plications  crossed  by  zigzag  or  ad- 
vancing and  retreating  filiform  lines  ;  beak  of  the  dorsal  valve  small,  acute,  incurved,  with 
no  visible  perforation. 

This  remarkable  little  shell  is  distinguished  by  its  deep  mesial  sinus  and  strong  plications, 
particularly  the  central  ones.  The  plaits  are  simple,  reaching  entirely  to  the  beak,  and 
enlarging  rapidly  below.  An  analogous  species,  the  ^.  duplicata,  with  fewer  plications, 
occurs  in  the  Chemung  group. 

Fig.  14  a.  Dorsal  valve. 

Fig.  14  b.  Front  view  of  the  same;  the  dorsal  valve  below. 

Fig.  14  e.  Profile  view. 

Positi(m  and  locality.  In  the  higher  part  of  the  Trenton  limestone  at  Turin,  Lewis  county. 
(Collection  of  Mr.  Ai.soi<  Ci.arke,  on  whose  authority  I  have  placed  it  among  the  Trenton  specie),  not  having 
myself  eolleeted  the  same  from  the  rock.) 


188.     31.     ATRYPA  SORDIDA  (n.  «p.). 
Pi,.  XXXIII.  Fig.  16. 

Circular  :  valves  equally  convex  ;  beak  of  the  dorsal  valve  extended  beyond  the  other  ; 
surface  marked  by  small  simple  radiating  striae,  which  are  crossed  by  elevated  lines,  giving 
a  rugose  appearance  ;  no  mesial  sinus  or  elevation. 

This  is  pfobably  a  young  shell,  having  the  sharp  striae  more  distant  than  the  spaces 
between  them. 

The  precise  locality  of  this  specimen  is  uncertain,  but,  from  its  association,, there  can  be 
no  doubt  of  its  position  being  that  of  the  Trenton  limestone. 
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ACEPHALA  OF  THE  TRENTON  LIMESTONE. 
*  Plates  XXXIV.,  XXXV.  &  XXXVI. 

In  the  fossils  of  this  class,  we  find  a  much  greater  difiiculty  in  the  determination  of 
genera  and  species,  than  in  the  Bkachiopoda,  where  the  external  characters  alone  are  often 
sufiicient  for  this  purpose.  The  Acephala,  also,  are  usually  less  perfectly  preserved,  and 
separate  from  the  rock  with  greater  difficulty,  rarely  presenting  us  with  any  of  those 
characters  on  which  generic  distinctions  in  such  shells  are  commonly  founded.  In  far  the 
greater  number  of  instances  they  occur  as  separated  valves  imbedded  in  the  stone,  and  in 
parts  of  the  rock  of  such  a  nature  that  the  shell  is  partially  or  entirely  exfoliated,  obliterating 
even  the  means  of  identifying  them  by  this  slender  aid.  The  form  of  the  fossil,  therefore, 
is  generally  the  principal  or  only  means  of  its  identification  ;  and  every  palseontologist 
knows  how  liable  this  is  to  variation,  from  pressure,  and  other  causes  of  which  we  can 
have  but  a  slight  knowledge.  It  will  not  be  surprising,  therefore,  that  differences  of  opinion 
may  exist  as  to  the  propriety  of  the  reference  of  many  of  these  species  to  recent  genera,  or 
to  genera  constituted  to  receive  analogous  fossil  species  of  a  later  epoch,  which  have  been 
studied  with  better  advantages. 

Notwithstanding  the  general  paucity  of  species  of  this  order,  I  am  able  to  present  a  much 
larger  number  than  have  ever  before  been  known  from  the  Lower  Silurian  period,  where 
they  have  been  regarded  as  very  rare.  Among  these  there  are  two  or  three  forms  which 
present  characters  requiring  a  generic  designation,  and  which  appear  to  me  not  only  thus 
distinct,  but  equally  distinct  from  analogous  forms  in  the  later  deposits.  Acting  therefore 
upon  the  conviction  that  more  good  can  be  accomplished  by  attempting  to  discriminate, 
than  to  risk  confounding  with  what  is  really  unlike,  I  have  attempted  to  point  out  characters 
which  may  serve  at  least  to  distinguish  several  fossils  now  generally  referred  to  recent 
genera,  and  from  which  all  our  knowledge,  as  well  as  analogy,  would  teach  us  to  separate 
them. 

The  Genus  Cypricardia  has  heretofore  been  the  receptacle  of  a  large  number  of  species 
widely  differing  from  each  other,  and  few,  if  any,  of  which  probably  belong  to  the  genus. 
The  name  of  Nucula  has  also  been  appended  to  shells,  having  few  or  none  of  the  essential 
characters  of  that  genus.  Avicula,  in  like  manner,  has  been  the  name  applied  to  many 
shells  possessing  a  remote  analogy  to  some  forms  of  that  genus  ;~and  Inoceramus,  a  genus 
of  the  Oolitic  and  Cretaceous  periods,  has  received  both  Silurian  and  Carboniferous  species. 

It  is  true,  as  just  observed,  that  in  many  instances  it  is  almost  impossible  to  ascertain 
with  certainty  the  essential  generic  characters  of  these  shells  ;  but  in  such  cases  we  should 
study  with  more  care  the  external  form,  and  the  structure  of  the  shell,  which  may  enable 
us  to  arrange  the  fossil  species  in  natural  groups. 
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189.     1.     NUCULA  LEV  ATA  (n.  *;>.)• 
Pl.  XXXIV.  Figs.  la-i. 
Compire  JV\teula  lan$,  Sowebbt  in  Sil.  System,  pag.  535,  pi.  22,  fig.  1. 

Somewhat  obliquely  ovate  or  subrhomboidal,  gibbous ;  anterior  extremity  broad,  rounded ; 
posterior  side  narrower  and  somewhat  obliquely  truncated  ;  umbones  usually  about  one 
third  of  the  length  from  the  anterior  extremity,  elevated  and  incurved  ;  cardinal  line 
slightly  curved  ;  crenulations  extending  nearly  twice  as  far  on  the  posterior  as  on  the 
anterior  side  ;  surface  obscurely  marked  with  concentric  lines  ;  muscular  impressions  visible 
near  the  anterior  and  posterior  extremities. 

This  little  shell  presents  considerable  variation  in  form,  even  in  the  same  locality, 
becoming  greatly  increased  in  height  over  the  prevailing  form.  It  often  becomes  almost 
cylindrical  from  compression  vertically  ;  and  again,  from  lateral  pressure,  the  umbones  are 
much  elevated,  and  the  shell  broader  than  the  natural  form. 

This  is  apparently  identical  with  the  species  occurring  in  several  western  localities  ; 
though  in  these  situations  it  rarely  or  never  attains  the  great  elevation  of  the  umbones,  or 
general  gibbosity  of  the  shell,  which  the  eastern  forms  present.  Notwithstanding  this 
prevailing  difference,  I  am  unable  to  find  any  characters  indicating  a  specific  distinction, 
and  therefore  arrange  them  both  under  the  same  name. 

Fig  1  a,  b.  Left  valve  and  posterior  view  of  a  specimen  of  the  prevailing  form  in  New- York.   The 

muscular  impressions  t  t  are  distinctly  visible. 
Fig.  1  c,  d.  Similar  views  of  a  larger  shell,  slightly  varying  in  its  proportions. 
Fig.  1  e.  Left  valve  of  a  very  gibbous  specimen,  in  which  the  posterior  side  is  less  extended. 
Fig.  1  /  A  specimen  less  elevated,  and  approaching  the  western  forms. 
Fig.  1  g.  Cast  of  a  western  specimen,  showing  more  distinctly  the  muscular  impressions  t  t- 
Fig.  I  h.  Cardinal  view  of  the  same,  showing  the  crenulations  of  the  hinge,  and  the  same  enlarged. 
Fig.  1  i  A  smaller  specimen  of  the  same,  with  the  shell  showing  faint  concentric  lines. 

This  is  the  prevailing  form  of  the  western  specimens,  while  1  ^  is  intermediate  to  this 

and  the  common  New- York  forms. 

Position  and  locality.  This  shell  occurs  in  New-York,  in  the  central  portions  of  the 
Trenton  limestone,  at  Middle ville,  Jacksonburgh,  Trenton  Falls,  and  other  places.  The 
western  specimens  figured  are  from  Mineral  Point  (  Wisconsin) ,  whence  they  were  sent 
with  other  fossils  peculiar  to  the  Trenton  limestone.  (State  Collection.) 
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190.    2.     NUCULA  POSTSTRIATA. 

Pl.  XXXIV.  Figs.  2  a,  b. 
Mieuliia  pottttriata.    Emmons,  Geol.  Report,  1842,  pag.  399,  fig.  4. 

Oblong,  somewhat  quadrangular,  compressed  ;  extremities  of  nearly  equal  width  ; 
anterior  extremity  rounded,  posterior  one  obliquely  truncated  ;  umbones  compressed,  sharp, 
with  an  angular  elevation  extending  obliquely  to  the  posterior  basal  margin  ;  posterior 
slope  strongly  striated  with  diverging  elevated  lines  ;  remainder  of  the  shell  apparently 
smooth. 

I  have  referred  this  specimen,  with  some  hesitation,  to  the  Genus  Nucula,  having  seen 
no  evidence  of  crenulations  on  the  hinge  line,  and  the  strong  striae  upon  the  posterior  slope 
are  characters  not  usual  in  species  of  this  genus. 

The  species  under  consideration  is  rare  in  the  Trenton  limestone,  and  has  heretofore  been 
regarded  £is  belonging  to  the  Hudson-river  group,  where  it  is  more  frequently  seen,  and 
where  it  attains  a  larger  size  ;  but  since  I  have  adopted  the  invariable  rule  of  giving  the 
species  where  it  first  appears,  this  one  is  presented  here. 

Fig.  2  a.  Right  valve  of  this  species,     b.  Cardinal  view  of  the  same  specimen. 

Position  and  locality.  In  the  compact  part  of  the  Trenton  limestone,  associated  with 
several  other  species  of  shells  peculiar  to  the  rock.  Carlisle,  Pa. 


Genus    TELLINOMYA. 
( From  Tellina  and  Mya,  from  the  form  of  the  shell.] 

Character.  Equivalve,  inequilateral,  somewhat  compressed  below,  but  becoming  gibbous 
at  the  umbones ;  umbones  not  angular  ;  outline  of  the  shell  curved,  without  angular  ridges ; 
shell  thin,  closely  laminated  ;  hinge  without  visible  teeth  or  crenulations  ;  muscular 
impressions  two  in  each  valve,  near  the  dorsal  margin ;  often  apparently  gaping  at  the 
posterior  extremity.     T.  nasuta. 

This  is  one  of  several  fossil  shells  of  the  Acephalous  Mollusca,  in  the  Trenton  limestone, 
which  cannot  be  satisfactorily  referred  to  any  of  the  existing  or  fossil  genera  with  which  I 
am  acquainted.  It  is  with  great  diffidence,  however,  that  I  propose  a  generic  designation 
for  it ;  being  willing  to  avoid,  if  possible,  the  multiplication  of  names,  where  the  continuance 
of  previous  ones,  or  the  reference  to  recent  genera,  will  not  produce  confusion, 

I  am  well  aware  of  the  difficulty,  not  to  say  impossibility,  of  properly  characterizing  a 
genus,  where  the  specimens  are  in  the  condition  of  these  ancient  fossils  ;  and,  therefore, 
general  external  form,  and  the  structure  of  the  shell,  must  be  allowed  some  weight.  In  the 
present  instance,  the  form  of  the  shell,  and  some  other  characters  in  the  typical  species,  are 
so  widely  different  that  they  cannot  fail  to  arrest  attention. 
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191.     1.    TELLINOMYA  NASUTA  (n.  «p.)- 
*         Pl.  XXXIV.  Figs.  3  a,  b,  e. 

Transversely  elongated,  inequilateral ;  anterior  extremity  rounded  ;  posterior  extremity 
greatly  extended  into  a  kind  of  beak,  which  is  narrowed  and  compressed,  contracted  on 
the  base  by  a  shallow  sinus  ;  umbones  prominent,  rounded  ;  shell  thin  ;  surface  marked 
by  fine  concentric  lines.  The  muscular  impressions  are  strongly  marked  upon  the  cast,  and 
tlie  umbones  are  more  obtusely  angular  ;  there  is  no  evidence  of  teeth  or  crenulations. 

This  shell  is  readily  distinguished  by  the  prolonged  posterior  extremity,  which  is  obliquely 
truncated  and  constricted  by  a  sinus  on  the  base.  This  character  is  more  conspicuous  on 
tlie  cast  than  in  the  perfect  shell ;  the  anterior  portion  of  the  shell  is  more  gibbous,  and 
regularly  rounded  at  the  extremity. 

This  is  a  rare  species,  the  form  of  wliich  I  was  at  first  inclined  to  regard  as  accidental ; 
but  having  seen  three  specimens  in  which  it  is  constant,  there  can  remain  no  question  of 
its  title  to  a  place  among  the  species  of  this  period. 

Fig.  3  a.  Right  valve  of  a  specimen  on  which  the  shell  is  preserved.  The  posterior  side  of  the  shell  is 

less  extended  than  in  the  other  specimens. 
Fig.  3  b.  Similar  view  of  a  cast,  showing  the  muscular  impressions  a  a. 
Fig.  3  c.  Dorsal  view  of  the  same. 

Position  and  locality.  In  the  dark  colored  upper  portions  of  the  Trenton  limestone  at 
Middleville,  Trenton  Falls,  &c. 

192.     2.     TELLINOMYA  SANGUINOLAROIDEA  (n.  *p.). 

Pu  XXXIV.  Figs.  4  a,  b. 

Inequilateral,  transversely  extended,  compressed,  subelliptical,  narrowed  posteriorly ; 
anterior  extremity  broadly  semi-elliptical ;  posterior  half  subcuneate,  compressed  and  acute ; 
umbones  (in  the  cast)  moderately  prominent,  thin,  approximate  ;  cardinal  line  extended, 
without  visible  teeth  or  crenulations ;  basal  margin  regularly  curved ;  shell  thin,  closely 
marked  by  fine  concentric  laminae. 

The  only  specimen  which  I  have  been  able  to  obtain  is  a  cast,  and  I  have  seen  another 
in  the  same  condition.  It  is  readily  distinguished  from  the  last,  by  being  more  compressed, 
the  umbones  less  prominent,  the  front  more  uniformly  and  regularly  rounded,  while  the 
posterior  extremity  is  cuneate  and  the  basal  margin  regularly  curved,  presenting  no  evidence 
of  a  sinus  or  depression  as  in  the  last. 

Fig.  4  a.  Right  valve,  showing  the  posterior  muscular  impression  a. 
Fig.  4  b.  Cardinal  view  of  the  same  specimen. 

Position  and  locality.  In  the  lower  part  of  the  Trenton  limestone  at  Canajoharie  and 
Middleville. 
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193.     3.     TELLINOMYA  GIBBOSA  (n.  *;>.)• 

Pl.  XXXIV.  Figs.  5a,b. 

Subequilateral,  transversely  extended  to  a  length  more  than  once  and  a  half  the  height, 
compressed  below  and  very  gibbous  towards  the  umbones,  which  are  prominent,  large  and 
distant,  giving  a  broad  space  on  the  cardinal  line  ;  posterior  slope  oblique  ;  anterior  slope 
straight,  and  extended  so  as  to  interrupt  the  curvature  of  the  anterior  extremity ;  ventral 
margin  with  a  shallow  sinus  below  the  posterior  side  of  the  umbones. 

The  specimen,  though  not  absolutely  denuded  of  the  shell,  has  the  markings  entirely 
obliterated.  The  form  and  general  character  of  the  surface,  and,  as  far  as  can  be  determined, 
the  structure  of  the  shell,  correspond  with  the  preceding  species  of  this  genus.  It  differs 
conspicuously  from  either  of  the  others,  in  the  more  prominent  umbones  and  general 
gibbosity  of  the  shell,  as  well  as  the  more  nearly  equal  extremities.  The  anterior  portion 
of  the  cardinal  slope  is  more  nearly  at  right  angles  to  a  perpendicular  drawn  from  the 
beak  to  the  base ;  thus  giving  a  totally  different  outline  to  this  part  of  the  shell,  when 
compared  with  the  other  species.  The  slight  sinus  in  the  base  is  a  character  approaching 
to  T.  nasuta  J  but  in  this  one  it  is  more  nearly  central,  and  less  conspicuous. 

Fig.  5  a.  Right  valve  of  this  species,     b.  Dorsal  view. 

Position  and  locality.  In  the  central  part  of  the  Trenton  limestone  at  Middleville. 

194.    4.     TELLINOMYA  DUBIA  ( ti.  sp.). 

Pl.  XXXIV.  Figs.  G  a,  b,  c,  d,  e,f. 

Subequilateral,  elliptical,  the  length  almost  twice  the  height,  the  two  extremities  nearly 
equal ;  umbones  subcentral,  moderately  elevated,  with  a  scarcely  prominent  ridge  along 
the  posterior  slope  ;  anterior  extremity  regularly  rounded ;  posterior  one  often  narrower^ 
and  somewhat  obliquely  truncated  or  contracted  ;  shell  thin  ;  surface  marked  by  fine  con- 
centric lines.  The  structure  of  the  shell  is  precisely  similar  to  those  already  described. 

In  this  species  the  umbones  are  more  central  than  in  any  other,  but  the  remaining 
characters  appear  sufficient  to  warrant  its  arrangement  with  the  previous  specimens.  The 
posterior  extremity  is  often  contracted,  though  this  appears  due  to  accidental  circumstances; 
for  in  a  great  number  of  specimens  examined,  much  the  larger  proportion  were  free  from 
any  such  characteristic. 

Fig.  6  a.  Cardinal  view  of  the  two  valves  in  connection. 
Fig.  6  b.  Left  valve  of  the  same,  which  is  slightly  contracted  behind. 
Fig.  6  e.  A  separate  valve,  in  which  the  posterior  contraction  is  scarcely  perceptible. 
Fig.  6  d.  Left  valve  of  a  specimen,  in  which  the  posterior  side  is  much  contracted. 
Fig.  6  e,  /  Separate  valve  of  an  old  shell,  with  a  view  of  the  dorsal  margin.  The  specimen  is  almost 
equilateral,  and  the  two  extremities  are  of  nearly  corresponding  form. 
I  Palaeontology.]  20 
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Position  and  locality.  This  shell,  which  is  more  abundant  than  any  other  of  the  order, 
occurs  in  the  central  and  higher  part  of  the  Trenton  limestone  at  MiddJeville,  Trenton 
Falls,  Herkimer,  and  other  places. 


195.    5.    TELLINOMYA  ANATINIFORMIS  (n.  sp.). 
Pi,.  XXXIV.  Fig.  7. 

Oblong,  subelliptical,  slightly  inequilateral ;  umbones  little  elevated  above  the  cardinal 
line,  which  declines  posteriorly  ;  anterior  extremity  rounded  ;  posterior  narrower,  sub- 
truncated.  On  each  side  of  the  umbones  is  a  shallow  sinus  or  groove,  extending  obliquely 
downward  to  the  posterior  and  anterior  ventral  margin. 

The  specimen  has  only  a  small  portion  of  the  shell  remaining  upon  it,  and  its  structure 
cannot  be  so  well  ascertained,  but  it  appears  nevertheless  to  belong  to  this  genus,  though 
deviating  somewhat  from  the  usual  characters  in  the  slight  oblique  fold  upon  each  side  of 
the  umbo.  The  partial  truncation  in  front,  and  contraction  of  this  part  of  the  shell,  are 
characters  common  to  several  species  of  the  genus. 

This  is  evidently  a  rare  species,  two  specimens  only  having  been  seen. 

Position  and  locality.  In  the  upper  crystalline  portions  of  the  Trenton  limestone  at 
Watertown,  Jefferson  county.     Dr.  Crawe. 


196.     1.     CARDIOMORPHA  VETUSTA  ( n.  sp.). 

Pl.  XXXIV.  Fig.  8. 

Subrhomboidal,  gibbous,  abruptly  rounded  anteriorly,  sloping  abruptly  from  the  posterior 
cardinal  extremity ;  umbones  much  elevated,  nearly  over  the  anterior  extremity ;  surface 
marked  by  strong  concentric  ridges,  with  small  depressions  of  equal  width  between. 

This  species  is  only  represented  by  a  single  imperfect  specimen,  which  is  well  exhibited 
in  the  figure.  The  specimen  has  suffered  slightly  from  compression,  and  the  umbones  were 
probably  higher  originally  than  they  now  appear. 

I  have  referred  this  species  to  Cardiomorpha  of  de  Koninck,  from  its  analogy  in  form 
to  some  species  of  that  genus,  not  having  had  an  opportunity  of  learning  the  essential 
characters  on  which  it  is  founded.  I  believe  this  genus,  as  well  as  Edmondia,  has  been 
constituted  by  M.  de  Koninck  for  the  reception  of  several  Carboniferous  species,  and  it 
may  i>erhaps  be  found  to  preclude  those  of  lower  Silurian  epochs. 

Position  and  locality.  In  the  central  part  of  the  Trenton  limestone,-  in  thin  shaly  layers, 
Middleville,  Herkimer  county. 
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The  three  following  species  are  of  forms  which  have  heretofore  been  referred  to  the  genera 
Cypricardia,  Cardicm,  &c.;  but  I  am  satisfied  that  this  is  an  improper  reference,  and  that 
the  shells  have  not  the  characters  of  these  genera.  They  approach  more  nearly  to  Saxicava 
and  Venerirupis  among  recent  shells,  but  they  differ  from  any  of  these.  The  reference  of 
Silurian  fossils  to  Cypricardia  should  be  regarded  with  distrust,  since  species  of  that  genus 
are  so  rare  among  recent  shells,  and  all  the  fossil  species  yet  referred  to  it  are  of  Silurian, 
Devonian  or  Carboniferous  age  ;  while  during  the  long  interval  between  the  latter  period 
and  the  present,  the  genus  has  been  absent  from  the  fauna  of  the  globe. 

The  most  obvious  characters  of  the  following  species  will  be  found  in  the  rigid  straight 
hinge  line,  like  Cucullea,  with  the  umbones  placed  near  to,  or  over,  the  anterior  extremity, 
which,  in  most  instances,  is  abruptly  rounded.  Shells  often  very  gibbous, 

M.  DE  Verneuil  has  suggested  to  the  Author,  that  several  of  these  will  fall  under  the 
genus  Edmondia  of  de  Koninck.  Not  being  able  fully  to  ascertain  the  characters  on  which 
this  genus  is  founded,  I  place  them  with  some  hesitation  under  that  name.  It  may  probably 
be  found  hereafter  that  they  will  require  a  separation  from  this  genus. 

197.     1.     EDMONDIA  VENTRICOS A  (n.5j9.). 

Pi..  XXXV.  Figs.  1  a,  b,  c,  d,  e,f. 

Rhomboidal,  cuneate,  ventricose  above,  with  the  umbones  large  and  prominent,  and 
almost  in  a  line  with  the  anterior  margin  of  the  shell ;  cardinal  line  short,  from  the  posterior 
extremity  of  which  the  shell  slopes  abruptly  towards  the  ventral  margin  ;  posterior  dorsal 
margin  compressed  ;  anterior  extremity  obtuse ;  posterior  extremity  acute,  cuneate ;  surface 
with  fine  concentric  stria;. 

Nearly  all  the  specimens  seen  are  casts,  with  the  surface  markings  more  or  less  obscuie 
or  exfoliated.  By  placing  the  posterior  extremity  downwards,  the  shell  is  obtusely  cuneate, 
diminishing  rapidly  in  thtit  direction.  The  specimens  usually  found  are  casts,  and  suffer 
various  distortions  from  compression  in  different  directions,  giving,  in  some  instances,  a 
widely  different  form  to  the  shell.  Anterior  profile  cordiform. 

Fig.  I  a.  Right  valve  of  a  large  and  perfect  specimea 

Fig.  1  b.  Anterior  extremity  of  the  same,  showing  the  ventricose  character  of  the  shell. 

Fig.  1  e.  Dorsal  view  of  the  same. 

Fig.  1  d.  Left  valve  of  a  smaller  individual. 

Fig.  1  e.  Left  valve  of  a  specimen  which  has  been  compressed  vertically,  and  is  covered  by  a  fine  striated 

lamina  of  shale.* 

Fig.  1  /  Dorsal  view  of  the  same. 

•  Many  sheila,  suffering  from  pressure  in  the  soft  shaly  rocks,  become  coated  by  a  thin  striated  film  of  shale,  marked 
like  the  "  slickensides,"  »  if  the  surrounding  parts  had  been  moved  after  partial  solidification.  In  other  instances, 
there  appears  to  be  a  collection  of  shaly  matter  in  a  concretionary  form  around  the  shell,  having  also  a  striated  surface. 
This  aggregation  of  matter  around  the  tube  of  the  Orthoeerat,  has  been  regarded  as  a  portion  of  the  animal  petrified; 
hut  it  happens  equally  to  other  shells. 

20* 
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The  proportions  of  length  and  breadth  in  this  specimen  arc  greatly  altered  by  compression, 
the  uinbones  depressed,  and  the  length  of  the  shell  apparently  increased.     . 

Position  and  locality.  In  the  central  and  higher  part  of  the  Trenton  limestone  at  Middle- 
ville,  Herkimer,  Trenton  Falls,  Lowville,  and  other  places.  (.State  Collection.) 

•  198.    2.     EDMONDIAiSUBTRUNCATA  ( n.  sp.). 

Pi..  XXXIV.  Fig.  9;  and  Pl.  XXXV.  Fig.  3  a,  b,  c. 

Dorsal  and  ventral  margins  subparallel ;  anterior  extremity  abruptly  rounded,  extending 
a  little  beyond  the  umbo ;  posterior  slope  straight,  oblique  ;  umbones  moderately  elevated, 
with  an  obtuse  prominent  ridge  extending  obliquely  backwards,  and  becoming  obsolete 
below  ;  surface  marked  by  fine  concentric  lines. 

This  species  is  less  gibbous  than  the  following,  though  it  is  much  expanded  below  the 
umbones,  and  the  front  very  obtuse.  A  single  specimen  preserves  a  portion  of  the  shell, 
which  is  marked  by  fine  stria:  upon  the  centre  and  anterior  portion  ;  while  upon  the  posterior 
slope  it  presents  a  few  strong  subimbricating  ridges,  which  are  still  marked  by  the  striae. 
In  the  casts  of  this  species  from  the  crystalline  portions  of  the  limestone,  these  ridges  are 
often  preserved,  while  other  portions  are  quite  smooth.  In  such  instances,  there  is  no 
evidence  of  muscular  impressions  in  any  part  of  the  specimens. 

Plate  xxziv.  fig.  9.  A  specimen  preserving  a  part  of  the  shell ;  from  the  soft  limestone  at  Middleville. 
Plate  XXXV.  fig.  3  a,  b.  Casts  of  the  same  in  the  crystalline  limestone  at  Watertown. 

—         fig.  3  e.  Cast  of  the  same,  showing  strong  imbricating  ridges  towards  the  base. 

Position  and  locality.  In  the  central  or  higher  part  of  the  Trenton  limestone  at  Middle, 
ville,  and  in  the  crystalline  part  of  the  rock  at  Watertown.  (State  Collection.) 


199.  3.  EDMONDIAI  SUBANGULATA  (».  5p.). 
Pl.  XXXV.  Figs.  2  a,  6. 
Subelliptical,  with  the  anterior  narrowed  and  slightly  projecting ;  umbones  very  pro- 
minent, subangular,  with  an  obtusely  angular  elevation  extending  thence  to  the  posterior 
ventral  margin  ;  hinge  line  short,  deeply  grooved  near  the  margin  for  the  insertion  of  the 
ligament ;  surface  nearly  smooth,  or  marked  by  fine  striae  which  become  undulating  ridges 
upon  the  posterior  slope. 

This  shell  has  a  greater  proportional  length  than  the  preceding,  and  there  is  a  distinct 
obtusely  angular  ridge  extending  from  the  umbones  nearly  to  the  posterior  ventral  margin. 
The  umbones  are  more  angular  than  the  last,  the  cardinal  line  shorter,  and  the  anterior 
margin  more  extended. 

Fig.  2  a.  Left  valve  of  this  species,     b.  Doisal  view  of  a  single  valve. 

Position  and  locality.  In  the  concretionary  lower  part  of  the  Trenton  limestone  at  Water- 
town,  Jcflerson  county.  (State  Collection.) 


tkenton  limestone.  157 

Genus    MODIOLOPSIS. 
[Modiola,  and  o4/i«,  appearance;  from  its  similarity  to  Modiola.] 

Character.  Equivalve,  inequilateral,  elongated,  becoming  broader  posteriorly  ;  umbones 
near  the  anterior  extremity,  which  is  marked  by  a  single  strong  muscular  impression  as  in 
Modiola.  A  sinus  often  extends  from  the  anterior  side  of  the  umbones,  obliquely  back- 
wards, leaving  the  anterior  portion  separated  as  a  kind  of  lobe.  Surface  marked  by  fine 
concentric  strice  ;  shell  thin. 

This  genus,  as  defined,  includes  a  very  natural  group  of  shells  found  in  the  older  silun'an 
strata,  some  of  which  have  been  referred  to  Cypric^rdia,  Modiola,  Pterinea,  and  other 
genera.  One  of  the  most  prominent  characters  is  the  strong  muscular  impression,  which  is 
close  to  the  anterior  margin  :  this  is  often  visible  in  the  shell,  forming  a  little  circumscribed 
elevation,  and  more  conspicuous  in  the  cast,  where  it  is  usually  well  preserved.  There  is 
often  a  slight  contraction  or  sinus  below,  or  posterior  to,  the  umbones,  but  this  is  not  always 
conspicuous.  The  shells  of  this  genus  are,  for  the  most  part,  smooth,  or  marked  only  by 
fine  concentric  lines,  indicating  the  laminae  of  the  shell,  and  they  are  generally  free  from 
angular  ridges.     Cypricardites  modiolaris  (Conrad).* 

200.     1.     MODIOLOPSIS  MYTILOIDES  ( n.  iy.). 
Pl.  XXXV.  Figs.  4  a,  b. 

Subcylindrical,  enlarging  posteriorly  ;  cardinal  line  extending  about  half  way  from  the 
umbones  to  the  posterior  extremity  ;  umbones  small,  compressed  anteriorly,  with  a  slight 
depression  extending  obliquely  backwards,  and  producing  a  small  sinus  in  the  ventral 
margin  ;  anterior  extremity  rounded,  with  the  muscular  impression  reaching  to  the  margin 
(in  the  c£ist) ;  posterior  extremity  becoming  broader,  and  sloping  rapidly  from  the  extremity 
of  the  cardinal  line  to  the  ventral  margin  ;  surface  marked  by  fine  concentric  lines  ;  cast 
smooth. 

This  shell  is  distinguished  by  its  elongated  cylindrical  form,  and  gradual  enlargement 
towards  the  posterior  extremity.  The  anterior  side  is  small,  and  somewhat  abruptly  nar- 
rowed. It  is  usually  found  as  casts,  presenting  some  remains  of  the  concentric  markings ; 
the  muscular  impression  is  nearly  oval,  acute  above,  and  contiguous  to  the  margin  of  tlie 

shell. 

Fig.  4  a.  Right  valve  of  a  specimen,  showing  the  muscular  impression. 

Fig.  4  b.   Dorsal  view  of  the  same  specimen. 

Position  and  locality.  In  the  thin  shaly  beds  near  the  upper  part  of  the  Trenton  limestone, 
Middleville.  (Cabinet  of  Mr.  Vanuxem.) 

•  I  find  myself  compelled  to  abandon  the  use  of  the  name  Cypricarditts,  as  applied  to  shells  diflering  so  widelj  as 
these  do  from  the  Cypricaroia,  and  belonging  apparently  to  the  Monomyaria  and  not  Dimyaria.  So  far  as  it  is 
possible  to  a-scertain,  none  of  the  species  of  the  older  strata  possess  two  mu-scular  impressions,  and  therefore  do  not 
strictly  fall  under  the  genus  Cypricardites  of  Conrad  (Jinn.  Geol.  Report,  ISIl,  p.  51). 
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201.     2.     MODIOLOPSIS  PARALLELA. 

Pu  XXXV.  Fig.  5. 
Cypricardilea  paralUla.    Conbad  in  MS. 

Subcylindrical ;  sides  nearly  parallel ;  hinge  line  extended  ;  umbones  not  prominent. 

I  find  the  above  figure  among  those  of  the  Trenton  limestone  by  Mr.  Conrad,  marked 
Cypricardites  parallela.  Not  having  seen  the  original,  I  cannot  give  a  full  description.  It  is 
evidently  a  species  of  Modiolopsis  closely  allied  to  the  preceding  one,  but  distinguished 
by  its  nearly  parallel  sides  and  greater  extension  of  the  hinge  line. 


202.     3.     MODIOLOPSIS  FABA. 
Pi,.  XXXV.  Figs.  C  a,  b,  e,  d. 
JVueulitta  faba,  Conrad.     Emmons,  G«o1.  Report,  1842,  pag.  395,  fig.  5. 

Subelliptical  or  obliquely  ovate,  ventricose,  with  a  sinus  extending  from  beak  to  base  ; 
umbones  prominent,  near  the  anterior  extremity  ;  posterior  side  expanded,  sometimes  be- 
coming alate,  rounded  at  the  extremity  ;  muscular  impression  close  to  the  anterior  margin ; 
surface  marked  by  fine  concentric  lines,  and  sometimes  a  few  imbricating  lamellae  which 
leave  an  impression  upon  the  cast. 

This  species  is  strongly  marked  by  a  depression,  commencing  at  the  beaks,  and  becoming 
broader  and  deeper  below,  producing  a  conspicuous  sinus  in  the  base.  This  depressed  line 
from  the  beak  sometimes  appears  to  divide  the  two  sides  of  the  shell  more  equally  than  in 
others,  often  leaving  the  sinus  in  the  base  near  the  centre.  The  beaks  in  some  specimens, 
both  young  and  old,  approximate  towards  the  centre,  giving  the  fossil  a  somewhat  equi- 
lateral aspect ;  but  these  characters  are  deviations  from  the  prevailing  ones.  It  should  be 
observed,  also,  that  the  anterior  lobe  produced  by  this  sinus  is  often  compressed  and 
extended,  giving  an  Avicula-like  feature  to  the  shell. 

Fig.  6  a.  A  large  and  characteristic  form  of  this  shell,  the  muscular  impression  visible  at  the  anterior 

extremity. 
Fig  6  6.  A  smaller  specimen,  less  regularly  rounded. 

Fig.  6  c.  A  specimen  having  a  more  oblique  form,  with  the  anterior  lobe  more  compressed  and  extended. 
Fig.  Q  d.  A  young  specimen,  having  the  umbones  and  sinus  nearly  central. 

Position  and  locality.  In  the  concretionary  layers  of  the  Trenton  limestone  at  Watertown  ; 
in  the  black  compact  strata  of  the  same  rock  at  Sugar  River  ( Lewis  county) ,  and  in  the 
Jiigher  crysuUine  strata  at  Middleville.  (*■'«'«  Collection.) 
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203.    4.     MODIOLOPSIS  NASUTUS. 

Pl.  XXXV.  Fig.  7. 

Compare  Cypricardita  nasuta,  Conbad,  Ann.  Report,  1841,  p.  52. 

—  —        Emmons,  Geol.  Report,  1842,  pag.  403,  fig.  4, 

Elongated  ;  sides  subparallel  ;  umbones  scarcely  elevated  above  the  cardinal  line  ; 
posterior  side  extended,  gradually  widening  and  rounded  at  the  extremity ;  anterior  side 
contracted  and  extended  into  an  acute  beak  ;  surface  marked  by  concentric,  elevated,  and 
subirabricating  lines. 

This  is  probably  the  young  of  the  species  which  appears  in  the  Hudson-river  group, 
where  it  has  attained  a  much  greater  magnitude. 

Position  and  locality.  In  the  compact  Trenton  limestone,  Carlisle  ( Pennsylvania ) . 

204.     5.     MODIOLOPSIS  ARCUATUS  (n.sp.). 

Pl.  XXXV.  Fig.  8. 

Obliquely  ovate,  with  a  broad  sinus  below  the  umbones ;  an  obtuse  subangular  ridge 
extending  from  the  umbones,  in  a  somewhat  curvilinear  direction,  to  the  posterior  ventral 
margin ;  posterior  side  broadly  spatulate,  rounded  at  the  extremity ;  anterior  extremity 
narrow,  extended  ;  shell  thin,  with  fine  concentric  lines. 

The  only  specimen  of  this  fossil  which  I  have  seen  is  almost  entirely  denuded  of  the 
shell,  a  small  portion  remaining  on  the  lower  side.  It  has  the  form  of  an  Avicula  ;  but 
from  its  analogy  with  other  species  of  this  genus,  I  am  induced  to  place  it  among  them. 

Position  and  locality.  In  the  shaly  part  of  the  Trenton  limestone  at  Herkimer. 

(State  Collection.) 

205.    6.     MODIOLOPSIS  SUBSPATULATUS  ( n.  sp.). 

Pl.  XXXV.  Figs.  9  a,  b. 

Somewhat  obliquely  obovate,  the  anterior  extremity  narrowed  and  truncate  ;  posterior 
extremity  broadly  rounded  ;  shell  compressed  ;  umbones  small,  prominent,  placed  almost 
in  the  direction  of  the  longitudinal  axis  of  the  shell,  and  in  a  line  with  the  anterior  ex- 
tremity ;  cardinal  line  ascending  rapidly  from  the  umbones  to  the  summit  of  the  shell ; 
surface  marked  by  fine  concentric  lines  and  a  few  imbricating  ridges  ;  anterior  lobe  of  the 
shell  small ;  sinus  obscure  ;  muscular  impression  scarcely  visible. 

This  shell  deviates  in  a  great  degree  from  the  typical  forms  of  this  genus,  and  may, 
perhaps,  with  the  previous  one  and  the  two  following  species,  constitute  a  distinct  genus. 
This  species  is  distinguished  from  the  last,  by  the  more  ascending  direction  of  the  hinge 
line,  and  less  extended  anterior  side,  as  well  as  the  more  rapid  expansion  of  the  shell 
posteriorly. 

Fig.  1  a.  View  of  the  right  valve  of  this  species,     b.  Dorsal  view  of  the  same. 

Position  and  locality.  In  the  crystalline  upper  part  of  the  Trenton  limestone  at  Water- 
town,  Jefferson   county.  _  { state  Collection.) 
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206.    7.     MODIOLOPSIS  LATUS  (n.  sp.). 
Pi..  XXXV.  Figs.  10  o,  4. 

Subrhoinboidal,  gibbous,  broadly  rounded  below  ;  umbones  prominent,  obtuse,  not 
incurved ;  anterior  side  somewhat  compressed  and  subulate,  with  a  slight  sinus  in  the 
margin,  extending  beyond  the  umbones  ;  posterior  side  compressed  and  expanded  ;  surface 
marked  by  close  imbricating  lamellae. 

This  species  departs  somewhat  from  the  typical  form  of  the  genus,  but  possessing  many 
of  the  essential  features,  I  am  not  prepared  to  refer  it  to  any  other  at  the  present  time. 
I  have  been  unable  to  discover  the  characteristic  muscular  impression  upon  this  species, 
though  I  have  indeed  obtained  no  perfect  casts,  and  it  may  yet  be  discovered. 

Fig.  10  a,  b.  The  left  valves  of  two  specimens,  showing  a  slight  variation  in  form. 

Position  and  locality.  In  the  upper  crystalline  portions  of  the  Trenton  limestone  at 
Watertown,  Jefferson  county. 


207.    8.     MODIOLOPSIS  CARINATUS  (n.  sp.). 
Pu  XXXV.  Figs.  11  a,  6,  c. 

Obliquely  subovate,  with  an  acute  carina  extending  from  the  umbo  to  the  posterior 
ventral  margin  ;  umbones  near  the  anterior  margin,  having  a  depression  extending  from 
thence  to  the  base,  producing  a  shallow  sinus ;  cardinal  line  extending  little  more  than 
half  the  length  of  the  shell ;  posterior  extremity  obliquely  truncated ;  the  slope  between 
the  margin  of  the  shell  and  the  carina  occupies  more  than  one  third  the  entire  surface ; 
surface  marked  by  conspicuous  elevated  lines,  which  become  more  prominent  and  coalesce 
towards  the  anterior  extremity. 

The  anterior  portion  of  this  shell  closely  resembles  the  M.faha;  but  it  is  readily  dis- 
tinguished from  that  one,  and  all  other  species  of  the  lower  rocks,  by  the  conspicuous  carina 
which  marks  the  posterior  slope.  It  is  a  rare  shell,  few  specimens  having  been  found. 

There  is  a  very  similar  species  in  the  Hamilton  group,  but  it  is  distinguished  by  the  less 
prominence  of  the  umbones,  which  are  not  so  near  the  anterior  margin,  and  by  the  two 
sides  of  the  shell  being  more  nearly  parallel ;  the  striae,  also,  are  sharper  and  more 
distinctly  defined,  and  the  posterior  truncation  is  more  nearly  vertical. 

Fig.  9  a.  A  large  specimen,  with  prominent  umbones. 

Fig.  9  A.  A  smaller  specimen,  showing  the  true  form  of  the  shell  more  distinctly  than  the  last 

Fig.  9  e.  A  smaller  specimen,  in  which  the  posterior  margin  is  less  oblique. 

Position  and  locality.  In  the  compact  central  portion  of  the  Trenton  limestone  at  Middlc- 
ville.     Mr.  Wadleigh. 
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208.     9.     MODiOLOPSIS  AVICULOIDES  (n.  «;jO' 
PL.  XXXVI.  Figs.  la,b. 

Obliquely  ovate,  ventricose  ;  cardinal  line  very  oblique  ;  umbones  prominent,  with  an 
obtusely  subangular  ridge  extending  to  the  posterior  ventral  margin  ;  a  slight  parallel 
depression  just  forward  of  the  umbones  ;  posterior  side  somewhat  extended  and  compressed, 
having  a  winglike  appearance  ;  anterior  extremity  pointed,  and  projecting  slightly  beyond 
the  umbones  ;  surface  marked  by  fine  concentric  lines  and  a  few  prominent  undulations. 

The  specimen  figured  is  somewhat  imperfect,  the  compressed  posterior  margin  being 
broken  off;  and  the  anterior  extremity  has  apparently  suffered  a  little  pressure.  In  its 
general  features  it  resembles  other  species  of  this  genus,  being  closely  allied  to  Modiolopsis 
mytiloides. 

Fig.  1  a.  A  view  of  the  left  valve  of  this  specimen,     b.  Dorsal  view  of  the  same. 

Position  and  locality.  In  the  thin  shaly  layers  which  alternate  with  the  more  compact 
■trata  in  the  central  part  of  the  Trenton  limestone  at  Middleville. 


209.     10.     MODIOLOPSIS?  TRENTONENSIS. 

Pl.  XXXV.  Fig.  10. 

This  figure  is  given  by  Mr.  Conrad,  as  a  species  of  CvPRicARDtTEs  from  the  Trenton 
limestone.  It  bears  so  many  characters  analogous  to  the  larger  species  of  Modiolopsis,  that 
I  have  referred  it  to  that  genus,  giving  the  figure  to  call  the  attention  of  geologists  to  the 
existence  of  such  a  species  in  the  rock. 

210,     1.     AVlCtlLA  TRENTONENSIS. 

Pl.  XXXVI.  Figs.  2  a,  b,  e,  d. 

Aticula  trentonetuii.     Conrad,  Jour.  Acad.  Nat  Sciences,  Vol.  viii.  pag.  240,  pi.  12,  fig.  10. 
—        anformit.         Id.  lb.  pag.  243,  pi.  13,  fig.  11. 

Obliquely  obovate,  gibbous,  expanding  towards  the  posterior  extremity,  which  is  some- 
what obliquely  truncated  from  the  extremity  of  the  hinge  line,  narrowed  anteriorly,  and 
constricted  just  below  the  umbones  ;  anterior  wing  small,  acute  ;  posterior  wing  narrow 
and  long,  forming  a  kind  of  border  to  the  shell  5  surface  marked  by  strong  radii  and 
concentric  subimbricating  ridges. 

An  examination  of  several  specimens  has  convinced  me  that  the  two  species  cited  above 

are  identical.  In  perfect  specimens,  the  surface  is  marked  by  strong  radii  and  less  distinct 

concentric  undulations.   In  worn  or   macerated  specimens,  the  radii  become  obscure  or 

obsolete,  and  the  concentric  elevated  ridges  become  more  distinct.    The  two  valves  are 
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equally  convex,  and  marked  alike  in  perfect  and  unworn  specimens.  There  is  often  a  slight 
difference  in  the  form  of  the  anterior  wing,  as  will  be  seen  on  reference  to  the  figures  ;  and 
the  posterior  extremity  is  often  obtusely  angular,  and  sometimes  rounded,  depending  on 
the  oblique  trimcation. 

This  shell  approximates  very  nearly  to  the  Modiolopsis  arcuatus  (PI.  XXXV.  fig.  8); 
but  the  posterior  extremity  in  that  is  broadly  rounded,  and  there  is  no  evidence  of  a  posterior 
wing.  The  one  under  consideration  presents  obscure  evidences  of  a  posterior  wing  in  the 
marginal  expansion  of  the  shell ;  and  this,  with  the  existence  of  diverging  radii,  remove 
it  from  the  preceding  genus. 

Fig.  I  a.  A  worn  specimen,  showing  only  obscure  traces  of  radii,  with  strong  concentric  ridges.  (Thif 

figure  is  taken  from  the  original  of  A.  aviformis.) 
Fig  I  6.  A  similar  specimen,  with  obscure  radii,  liaving  the  anterior  wing  more  extended. 
Fig.  1  e.  The  opposite  valve  of  a  specimen  of  similar  form  as  the  last,  with  the  radii  better  preserved. 
Fig.  1  <1  A  large  specimen  of  the  left  valve,  with  strong  radii. 

The  presence  or  absence  of  the  radii  is  here  clearly  shown  to  be  due  to  wearing  of  the 

surface. 

Position  and  locality.  In  the  compact  central  and  higher  portions  of  the  Trenton  limestone 
at  Middleville,  and  in  the  calcareous  layers  in  the  Utica  slate  at  Coldspring,  Montgomery 
county.  (Statt  Collection.) 


211.     2.     AVIGUL  A  ELLIPTIC  A  ( n.  ip.). 

Pi..  XXXVI.  Fig.  3. 
Compare  Jlvieula  obliqua,  Sowerbt,  Sil.  System,  pag.  635,  pi.  20,  fig.  4. 

Inequivalve,  subelliptical,  narrowing  towards  the  anterior  extremity,  compressed  ; 
umbones  small,  their  direction  nearly  rectangular  to  the  hinge  line  ;  posterior  wing  tri- 
angular, distinct  above,  and  gradually  merging  into  the  margin  of  the  shell ;  anterior 
margin  sloping  from  the  beak  with  a  gentle  curve,  without  a  well  defined  wing ;  cast  of 
the  muscular  impression  in  the  left  valve  oblong,  rounded  above,  and  somewhat  diverging 
and  striated  below  ;  surface  marked  by  a  few  obsolete  concentric  lines. 

This  specimen  has  the  greater  part  of  the  shell  removed,  and  perfect  specimens  may 
possess  characters  not  obvious  in  this  one.  It  corresponds  in  many  respects  with  the  one 
cited  above,  and  its  similar  geological  position  induces  mc  to  regard  it  as  an  analogue  at 
least. 

It  is  doubtful  if  this  species  belongs  to  the  true  Avicula,  and  it  may  be  found  to  approach 
more  nearly  to  the  foilov/ing  genus,  which  is  distinguished  from  the  Avicula  by  some 
characters  possessed  by  this. 

Position  and  locality.  In  the  fine-grained  black  limestone,  central  part  of  the  Trenton 
limestone  at  Middleville.     A  rare  shell. 
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Genws   AMBONYCHIA. 

[  Greek,  afi/3uv,  the  boss  of  a  shield,  and  ovu|,  a  claw  or  talon ;  in  allusion  to  the  rounded  incurved 

urabenes  in  the  typical  species] 

Character.  Equivalve,  inequilateral,  compressed,  alate  or  subalate  posteriorly,  obtuse 
and  abruptly  declining  or  curving  downwards  on  the  anterior  margin.  General  form  some- 
what obliquely  ovate,  gibbous  or  inflated  towards  the  umbones  and  on  the  centre  of  the 
shell ;  cardinal  margin  very  oblique,  or  approaching  a  line  parallel  to  the  direction  of  the 
umbones,  which  are  often  incurved  at  the  extremity,  and  equal,  or  project  beyond,  the 
line  of  the  anterior  extremity  ;  surface  marked  by  more  or  less  prominent  concentric  striae, 
strong  undulations,  or  fine  radiating  strise.  Muscular  impressions  large  :  one  in  each  valve. 

The  description  includes  several  species  of  fossil  shells,  which,  in  some  respects,  vary  in 
character,  while,  so  far  as  regards  general  form  and  other  prominent  features,  they  evidently 
form  a  natural  group. 

This  genus  may  be  again  subdivided,  when  we  become  better  acquainted  with  the  species 
which  are  at  present  arranged  under  it.  Several  of  these  species  have  heretofore  been 
referred  to  Inocehamus,  and  Pterinea,  to  which  they  bear  some  resemblance  ;  but  have 
a  structure  of  the  hinge  different  from  the  former,  as  well  as  being  equivalve ;  while  they 
differ  from  authentic  specimens  of  the  latter,  in  having  no  anterior  alation,  which  renders 
it  desirable  to  distinguish  these  early  forms  by  another  name.  It  appears  probable  that 
Pterinea  carinata  of  Goldfuss  may  be  referred  to  the  same  genus,  not  being  a  true  Pterinea 
according  to  the  definition  of  that  author. 


212.     1.     AMBONYCHIA  BELLISTRIATA  (n.fj9.). 

Pi,.  XXXVI.  Figs.  4  a,  b,  c. 

Obliquely  subovoid,  ventricose,  very  inequilateral,  height  much  greater  than  the  length  ; 
umbones  very  ventricose,  and  extended  into  long  and  incurved  beaks,  which  bend  forward 
at  their  extremities  ;  anterior  margin  not  alated,  or  extending  beyond  the  beaks  ;  posterior 
side  compressed,  subalate ;  base  regularly  rounded  ;  cardinal  line  short,  very  oblique  to 
the  umbones  ;  surface  marked  by  fine  radiating  striae,  with  a  few  elevated  concentric 
lines  of  growth. 

This  beautiful  fossil  shell  is  readily  distinguished  by  its  external  form  and  markings. 
The  umbones  are  extended  into  long  incurved  becaks,  which  are  very  ventricose,  and  ri.se 
abruptly  from  the  shell  towards  the  summit;  the  central  and  lower  part  of  the  shell  is 
regularly  convex,  becoming  more  compressed  towards  the  margin.  The  anterior  side  extends 
almost  in  a  right  line  from  the  beaks  towards  the  base. 

Fig.  4  a.  Left  valve  of  a  very  symmetrical  specimen. 
Fig.  4  b.  Right  valve  of  a  larger  specimen. 

21*     . 
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Fig.  4  e.  Profile  view  of  the  same.  The  specimen  appears  to  be  inequivalve,  which  is  due  to  the  sliding 
down  of  one  valve  below  the  other,  as  is  clearly  shown  in  the  lower  part  of  the  figure,  and 
in  4  ft. 

Fig.  4  d  A  portion  of  the  surface  enlarged,  showing  the  fine  undulating  strite  crossed  by  the  concentric 
lines  of  growth. 

Position  and  locality.  In  the  central  part  of  the  Trenton  limestone  at  Middleville,  Trenton 
Falls,  Ac.  (,Cabmet  of  Mr.  Moore,  of  Trenton  FalU.) 


213.     2.     AMBONYCHIA  ORBICULARIS. 
Pl.  XXXVI.  Pigs.  5  a,  b,  e,  d. 
Pterinea  orbieularU.     Emmons,  Geol.  Report,  1842,  pag.  397,  fig.  3. 

Rhomboidal  or  suborbicular,  very  ventricose  in  the  middle  and  upper  parts  of  the  shell, 
regularly  curved  anteriorly,  and  somewhat  compressed  and  alate  behind ;  umbones  ven- 
tricose, narrowing  above,  very  prominent,  extended  and  incurved  into  a  kind  of  hook  or 
claw,  which  turns  forward  at  the  extremity  ;  cardinal  line  moderately  extended,  straight ; 
surface  of  the  shell  ornamented  by  fine  radiating  strias,  which  are  crossed  by  sharp  concentric 
elevated  lines  ;  cast  smooth,  marked  by  the  large  oval  muscular  impression  of  the  shell. 

This  species,  in  its  young  state,  bears  considerable  resemblance  to  the  preceding  one ; 
but  the  radiating  striae  are  always  stronger,  and  distinctly  marked  by  concentric  lines  ;  and 
the  shell  is  wider,  though  it  does  not  attain  so  great  a  proportional  width  in  the  young  as 
in  the  older  specimens.  It  is  not  rare  in  the  concretionary  limestone  at  Watertown,  where  it 
is  usually  found  in  the  condition  of  a  cast,  the  material  of  the  shell  forming  a  thin  crystal- 
line coating  upon  the  surface,  in  which  the  original  structure  is  not  apparent.  In  a  few 
specimens,  I  have  detected  small  portions  of  the  beautifully  marked  shell  represented  in 
fig.  5  d.  The  proportions  of  height  and  breadth,  shown  in  the  figures,  sometimes  varies  ; 
but  the  usual  forms  of  perfect  specimens  are  there  represented. 

The  associates  of  this  shell  are  a  single  species  of  Tellinomya  ( T.  anatiniforms ) , 
Modiolopsis  faba,  Edmondia  subangulata,  and  a  slender  Orthoceratite.  The  Edmnndia 
subtruncata,  E.  ventricosa  and  E.  undatay  occur  in  a  higher  position,  where  the  present 
species  is  never  seen. 

Fig.  5  a.  Right  valve  of  a  specimen,  showing  the  muscular  impression. 

Fig.  5  b.  Left  valve,  retaining  a  portion  of  the  shell,  which  is  beautifully  ornamented  by  radiating  and 

concentric  strias. 
Fig.  5  e.  Anterior  profile  view  of  a  single  valve. 
Fig.  5  i.  A  portion  of  the  shell  enlarged. 

Position  and  locality.  This  shell  occurs  in  the  lower  concretionary  and  irregularly  bedded 
Trenton  limestone  at  Watertown,  Jefferson  county. 
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214.    3.     AMBONYCHIA  AMYGDALINA  (n.  *;).). 

Pl.  XXXVI.  Figs.  6  a,  b,  e. 

Obliquely  ovate  or  elliptical,  with  the  umbones  extended,  height  much  greater  than  the 
length  ;  umbones  oblique,  nearly  parallel  to  the  anterior  margin,  and  bending  forward  at 
the  apices  ;  anterior  margin  obtuse,  straight  for  a  short  distance  below  the  beak,  and  thence 
broadly  curving  around  to  the  base ;  surface  regularly  convex  in  the  middle,  becoming 
gibbous  above  ;  posterior  margin  compressed,  subalate. 

The  only  specimen  known  is  a  c£ist,  from  which  the  figures  and  descriptions  are  taken. 
It  will  be  readily  recognized  by  the  form,  which  differs  from  that  of  any  other  species. 
The  lower  part  of  the  specimen  presents  a  very  regular  elliptical  figure,  intercepted  above 
by  the  oblique  direction  of  the  umbones,  which  are  slightly  curved  forward  at  the  extremi- 
ties. The  anterior  edge  presents  a  distinct  oblong  lunule  beneath  the  apices  of  the  umbones. 
A  few  obscure  undulations  are  visible  upon  the  cast,  but  nothing  from  which  the  character 
of  the  original  surface  can  be  ascertained. 

Fig.  6  a.  Right  valve  of  this  specimen. 
Fig.  6  A.  Profile  from  the  posterior  side. 
Fig.  6  e.  Profile  of  the  anterior  extremity,  showing  a  kind  of  lunule  below  the  beaks. 

This  species  resembles  in  form  Inoceramus  rostratus,  a  species  from  the  Lias  (Goldfuss, 
Petrefada,  Vol.  ii.  pag.  110,  tab.  115,  fig.  3  a,  i). 

Position  and  locality.  In  the  higher  part  of  the  Trenton  limestone  at  Adams,  Jefferson 
county.  Its  associates  are  Murchisonia,  Pleurotomaria,  Atrypa  bisulcata,  and  fragments  of 
Orthoceratites. 


215.    4.     AMBONYCHIA  UNDATA. 

Pl.  XXXVI.  Figs.  7  a,  b. 

Pterinea  undosa.     Conhad  in  MS. 

—  undata.     Emmons,  Geol.  Report,  1842,  pag.  393,  fig.  1. 

Compare  Inoeeramut  vettutus,  Sowerby,  Min.  Conchology,  1829,  Vol.  vi.  pag.  102,  tab.  584,  fig.  2. 

—  —  VM.prucus,  PoRTLOCK,  Geol.  Report,  1843,  pag.  423,  pl.  32,  figs.  1,  2,  3. 

—  —  Goldfuss,  Petrefacta,  1834  -  1840,  Vol.  ii.  pag.  107,  tab.  108,  fig.  5. 

Obliquely  ovate  or  subrhomboidal,  with  the  base  rounded,  ventricose  ;  anterior  margin 
obtuse,  straight  above  and  curving  below ;  posterior  margin  compressed,  scarcely  alate 
above  ;  cardinal  line  straight,  oblique ;  umbones  ventricose,  elevated,  narrowing  above 
and  scarcely  incurved,  with  the  extremities  bending  forward  ;  surface  with  broad,  smooth, 
concentric  undulations,  which  curve  downward  more  abruptly  on  the  centre  of  the  shell ; 
anterior  side  scarcely  concave  below  the  beaks ;  no  definite  lunette. 
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This  species  has  been  referred  to  Pterinea  by  Mr.  Conrad,  with  the  remark  that  it  •'  has 
much  resemblance  to  certain  species  of  the  Grenus  Inoceramus."  It  is  probably  identical 
with  that  described  by  Mr.  Portlock  ( cited  above ) ,  who  adds  the  remark,  that  Professor 
Phillips  regards  it  as  belonging  to  the  Genus  Posidonia  of  Bronn.  It  is  true  that  our  shell 
approaches  to  Posidonia  in  many  respects  ;  but  in  other  essential  characters,  it  differs  from 
that  genus.  The  species  here  grouped  under  a  new  generic  name,  may  be  regarded, 
perhaps,  as  the  representatives  of  a  type,  which,  in  a  later  geological  period,  appears  in 
the  Posidonia  ;  but  the  species  under  consideration,  and  its  congeners,  cannot,  I  apprehend, 
be  properly  placed  under  the  Genus  Posidonia.  Strictly  speaking,  the  present  species  has 
few  of  the  distinguishing  characters  of  Inoceramus,  except  the  broad  undulations  which 
mark  some  species  of  that  genus  as  well  as  of  Posidonia.  It  cannot  therefore  be  admitted 
into  that  genus,  and  we  are  compelled  to  construct  a  new  term,  under  which  this  and  the 
preceding  ones  may  be  arranged. 

Our  species  bears  a  close  analogy  with  Inoceramus  vetustus  of  Sowerby,  from  the 
Carboniferous  limestone ;  but  that  one  is  more  distinctly  alated,  both  as  represented  by 
Sowerby  and  by  Goldfuss  :  neither  can  we,  for  a  moment,  believe  that  this  species  of  the 
older  Silurian  rocks,  after  such  an  immense  lapse  of  time,  should  reappear  in  the  Car- 
boniferous strata,  while  we  have  scarcely  an  analogous  form  in  all  the  intermediate  strata. 
If  the  geological  position  of  Mr.  Sowerby's  specimen  be  correctly  cited,  it  is  not  probable 
that  the  one  described  by  Capt.  Portlock  is  identical ;  for  from  its  associates,  as  well  as 
precise  similarity  to  our  own,  we  regard  it  as  of  lower  Silurian  age. 

Fig.  7  a.  Right  valve  of  a  specimen  which  is  imperfect  on  the  lower  side. 
Fig.  7  b.  Profile  of  the  stune,  looking  upon  the  posterior  side. 

Position  and  locality.  In  the  higher  crystalline  portions  of  the  Trenton  limestone,  asso- 
ciated with  Edmondia  suhtruncata,  Suhulites  elongata,  and  several  of  the  common  Brachio- 
pods  of  the  rock.  Watertown,  Jefferson  county.  {State  ColUetum,  from  Dr.  Cbawe.) 
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216.    5.    AMBONYCHIA  OBTUSA  ( n.  sp.). 

Pi~  XXXVI.  Figs.  8  a,*. 

Obliquely  ovate,  short,  gibbous  ;  umbones  short,  obtuse,  scarcely  incurved  or  bending 
forwards  ;  shell  somewhat  compressed  towards  the  lower  margin,  convex  on  the  centre  and 
becoming  inflated  above ;  anterior  side  obtuse,  rounded,  scarcely  extending  beyond  the 
umbones  ;  posterior  side  compressed,  scarcely  alated  ;  cardinal  line  straight,  margin  of  the 
shell  curving  from  its  posterior  extremity  ;  surface  1 

The  specimens  seen  are  casts,  where  the  markings  of  the  shell  are  not  preserved.  This 
species  is  distinguished  from  the  others  by  its  short  ovate  form,  as  well  as  the  shorter,  very 
obtuse  and  gibbous  umbones.  It  departs  somewhat  from  the  typical  forms  of  the  genus ; 
but  it  has  nevertheless  the  essential  features,  and  cannot  be  referred  to  any  other  genus. 

I  have  a  specimen  from  the  northwest  part  of  Wisconsin,  which  is  apparently  identical 
with  the  one  here  figured,  but  presents  a  slight  ridge  extending  from  the  summit  down  the 
anterior  side  of  the  shell,  as  if  produced  by  a  contraction  in  that  direction.  The  specimen 
is  a  cast,  differing  in  no  other  respect  from  the  one  figured. 

Fig.  8  a.  Right  yalvo  of  this  species,     b.  Profile  view  from  the  posterior  side. 

Position  and  locality.  In  the  higher  part  of  the  Trenton  limestone,  associated  with  the 
preceding,  at  Watertown. 


217.    6.     AMBONYCHIA? 

Pi,.  XXXVI.  Figs.  9  a,  ft. 

The  specimen  here  figured  has  been  unfortunately  lost,  so  that  a  description  cannot  be 
given.  It  bears  in  some  respects  the  characters  of  the  present  genus,  but  is  equilateral,  with 
a  distinct  prominent  umbo.  The  surface  is  marked  by  thin  sharp  concentric  ridges,  as 
shown  in  the  figure. 

Fig.  9  a,  b.  View  of  the  single  valve,  and  profile  of  the  same. 

Poritian  and  locality.  In  the  thinbedded  higher  portions  of  the  rock  at  Middleville. 

There  are  several  other  species  of  the  preceding,  or  allied,  genera  of  Acephala,  in  the 
Trenton  limestone  ;  but  the  condition  of  the  specimens  which  I  have  seen  is  such  that  they 
cannot  be  satisfactorily  described.  Further  examination  will  doubtless  increase  the  number, 
and  render  us  better  acquainted  with  the  character  and  relations  of  those  already  described. 

Notwithstanding  that  several  of  these  species  are  widely  distributed,  and  may  be  found 
in  almost  every  locality  of  the  rock,  they  are  never  abundant.  Of  several  species,  only  two 
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or  ihree  specimens  have  been  seen,  and  careful  researches  have  been  but  poorly  rewarded. 
It  is  evident  from  what  we  find  in  subsequent  formations,  that  the  nature  of  the  sediment, 
or  the  condition  of  the  ocean,  was  not  favorable  to  their  development  during  this  period. 
In  this  respect  they  contrast  with  the  species  of  Brachiopoda,  which,  for  the  most  part,  are 
abundant  in  one  or  more  localities. 

An  interesting  comparison  may  be  drawn  between  this  and  the  subsequent  period,  or  a 
later  part  of  the  same  epoch,  during  which  the  shales  of  the  Hudson-river  group  were 
deposited.  In  the  latter  group,  the  Brachiopoda  known,  with  the  exception  of  two  species, 
are  identical  with  those  previously  found  in  the  Trenton  limestone  ;  while  the  species  of 
AcEPHALA  are,  for  the  most  part,  distinct  from  previously  existing  forms.  Several  species 
of  those  already  described  do  appear  in  the  shales  and  sandstones  of  the  Hudson-river 
group ;  but  a  large  majority  of  the  forms  are  quite  distinct,  though  belonging  to  the  same 
genera.  From  these  facts  we  are  able  to  infer  that  the  condition  of  the  ocean,  during  the 
deposition  of  the  calcareous  strata,  was  more  favorable  to  the  development  of  the  Bra- 
chiopoda, than  of  the  Acephala  ;  also  that  the  former  are  less  susceptible  to  the  influence 
of  change,  or  more  enduring  than  the  latter,  which,  with  the  exception  of  three  species, 
are  not  known  in  the  succeeding  strata. 

We  shall  find,  also,  in  all  subsequent  palaeozoic  formations,  that  the  calcareous  strata 
have  proved  comparatively  barren  of  the  Acephala,  though  very  prolific  in  the  Brachiopoda; 
while,  on  the  contrary,  the  periods  of  sandy  and  shaly  deposits  have  been  far  more  pro- 
ductive of  the  Acephala,  with  a  comparatively  larger  proportion  of  Brachiopoda  than  we 
find  of  the  Acephala  in  the  calcareous  deposits.  We  must  take  into  account,  however,  in 
making  this  comparison,  the  character  of  both  the  calcareous  and  other  deposits  ;  for,  as 
in  the  case  of  the  Trenton  limestone,  we  may  have  a  considerable  proportion  of  shale  ;  and 
in  formations  where  the  other  materials  predominate,  we  shall  find  also  a  large  amount  of 
calcareous  matter.  In  such  instances  we  usually  discover,  a^  in  the  present  case,  that  the 
Brachiopods  are  most  abundant  in  the  calcareous  part  ( often,  perhaps,  constituting  a  large 
proportion  of  the  same ) ,  while  (he  Acephala  occur  in  the  shaly  part  of  the  formation. 

In  the  present  instance,  we  have  an  opportunity  of  making  a  comparison  with  the  same 
formation  in  its  western  extension,  where  the  subdivisions  made  in  New- York  are  scarcely 
recognizable,  showing  that  the  Acephala  are  less  abundant  throughout  the  formation  than 
in  New-York  ;  while  several  of  the  species  known  here  in  the  higher  part  of  the  formation, 
occur  there  in  a  lower  position,  and  others  ascend  perhaps  quite  to  the  upper  limits  of  the 
formation,  and  there  become  more  numerous  than  elsewhere. 
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Gasteropoda  of  the  trenton  limestone. 

Plates  XXXVIL,  XXXVIIL,  XXXIX.  &  XL; 

We  are  at  present  acquainted  with  about  thirty  species  of  this  Order  in  the  Trenton 
limestone.  One  or  two  of  these  are  known  in  a  lower  position,  and  about  the  same  number 
pass  upwards  into  the  shales  of  the  Hudson-river  group.  They  belong  mainly  to  the  genera 
Pledrotomahia  and  Murchisonia,  with  a  few  others  which  cannot  be  satisfactorily  referred 
to  these  genera.  There  are,  also,  one  or  more  species  of  Bellerophon,  and  some  others  of 
an  allied  genus.  A  few  of  the  species  only  are  abundant  and  widely  distributed,  while  the 
others  are  comparatively  rare  and  circumscribed  in  their  distribution. 

Shells  of  this  order  are  apparently  more  numerous  in  New- York  than  in  the  western 
extension  of  the  same  formation,  where  we  know,  at  present,  but  few  species.  Two  or 
three  forms,  however,  are  quite  frequent  in  western  localities,  one  of  which,  and  the  most 
abundant,  has  not  yet  been  satisfactorily  identified  in  New-York. 

Unfortunately  for  accurate  determination,  many  of  these  species  are  usually  found  as 
casts,  the  shell  having  been  removed  ;  and  it  is  only  in  favorable  localities  that  the 
characteristic  surface  markings  are  preserved.  Several  species  have  never  been  seen  except 
as  casts,  and  these  can  only  be  determined  by  their  general  form  and  proportions* 

.        Genus    HOLOPEA. 
[Greek,  oKot,  entire,  and  o*ri,  an  aperture  ;  in  allusioa  to  the  entire  margin  of  the  aperture.] 

Character.  Shells  conical,  ventricose,  more  or  less  oblique  or  nearly  direct ;  aperture 
round  ovate  ;  margin  entire  ;  surface  marked  by  sitnple  fine  curved  striae,  or  cancellated. 

The  shells  constituting  this  genus  have  the  general  form  of  Turbo  or  Paludina,  differing 
somewhat  in  the  form  of  the  aperture.  They  are  distinguished  from  the  Pleurotomaria 
by  the  absence  of  a  slit  in  the  margin  of  the  aperture,  or  of  angular  bending  in  the  striae 
upon  the  surface,  as  well  as  being  generally  Inore  ventricose,  and  the  volutions  more 
regularly  rounded. 

There  are  also  some  other  reasons  for  separating  these  shells  from  the  Genus  Turbo, 
which  probably  had  not  come  into  existence  at  so  early  a  period  ;  since  most  of  those  here- 
tofore referred  to  it,  and  other  allied  genera,  have  been  subsequently  discovered  to  belong 
to  distinct  genera,  and  to  possess  reliable  characters  for  their  separation.  As  examples  of 
these,  may  be  instanced  Murchisonia  and  Loxonema,  which  have  become  well  known 
within  a  short  time,  and  generally  distinguishable  from  other  genera  by  obvious  characters. 
The  two  forms  in  the  Calciferous  sandstone,  referred  to  the  Genus  Turbo,  probably  belong 
to  the  genus  here  proposed. 
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218.     1.     HOLOPEA  SYMMETRICA  ( n.  *;>.)• 
Pi.  XXXVII.  Fig.  1. 

Spire  conical,  elevated,  apex  acute  ;  height  much  greater  than  the  breadth  ;  volutions 
four  or  five,  rounded,  ventricose,  increasing  gradually  from  the  apex  ;  surface  marked 
with  fin&  crowded  striae,  which  curve  gently  backwards  from  the  sutures  ;  aperture  nearly 
circular. 

This  is  a  very  pretty  symmetrical  shell,  with  the  spire  elevated  and  the  volutions 
ventricose,  resembling  some  species  of  Paludina.  The  striae  are  .fine,  close,  and  sometimes 
crowded  together  and  elevated  in  fascia  or  undulations.  All  the  specimens  examined  present 
the  uniform  character  here  given,  and  show  scarcely  a  perceptible  variation  even  in  the 
size  of  the  shell. 

Position  and  locality.  In  the  upper  crystalline  portions  of  the  limestone  at  Middleville. 

(State  ColUttion.) 


219.     2.     HOLOPEA  OBLIQUA  (n.  *j>.) 

Pi.  XXXVn.  Fig».  2  a,  b,  e,  d. 

Spiral,  oblique,  height  and  breadth  nearly  equal ;  spire  very  short,  acute  at  the  apex, 
composed  of  three  or  four  volutions,  diminishing  rapidly  above,  the  last  one  very  ventricose; 
aperture  somewhat  circular,  entire,  transversely  extended,  with  the  outer  lip  thin  ;  surface 
smooth,  or  covered  with  fine  striae. 

This  shell  has  heretofore  been  referred  to  the  Genus  Natica,  from  its  general  resemblance, 
though  it  is  not  probable  that  it  is  a  true  Natica.  It  is  more  oblique,  and  the  spire  is  shorter 
and  more  abruptly  acute  than  in  either  of  the  other  species  described.  The  aperture,  in 
two  specimens  examined,  is  rounded  upon  the  outer  side,  contracting  towards  its  junction 
with  the  body  whorl.  In  the  largest  specimen  seen,  the  surface  is  marked  with  vertical 
curving  undulations  or  rounded  ridges  ;  but  these  appear  due  to  age,  or  other  circumstances 
not  constant  in  their  influence,  though  something  of  the  kind  is  obscurely  visible  in  another 
specimen.  The  volutions  are  somewhat  more  appressed  at  their  junction  than  the  succeeding 
Species. 

Fig.  2  a.  View  of  the  aperture  of  a  small  specimen. 

Fig.  2  b.  View  of  the  back  of  the  shell. 

Fig.  2  c.  Pi  ofile  view  of  the  «ame. 

Fig.  2  d.  Back  of  a  larger  specimen. 

Position  and  locality.  This  species  occurs  in  the  higher  shaly  part  of  the  Trenton  lime- 
stone at  Middleville.  The  specimen  fig.  2  d  is  from  the  upper  crystalline  portion  of  the 
rock  at  VVatertown,  Jeflerson  county.  (*'<»'«  Collection.) 
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220.    3.     HOLOPEA  PALUDINIFORMIS. 

Pl.  XXXVII.  Figs.  3a,b. 
Plewrotomaria.    Emmons,  Geol.  Report,  1842,  pag.  397,  fig.  1. 

Spiral,  scarcely  oblique,  elevated  ;  height  greater  than  the  breadth  ;  volutions  four  or 
more,  rounded,  ventricose,  enlarging  somewhat  rapidly  from  the  apex  ;  aperture  round 
ovate  ;  Burface  1  The  specimen  is  a  cast,  preserving  no  surface  markings. 

This  species  resembles  the  first  described,  but  it  is  comparatively  more  gibbous,  and  the 
spire  less  elevated  in  proportion  to  the  size  of  the  shell.  In  form  and  aperture,  it  closely 
resembles  the  larger  Paludinje. 

Fig.  3  a.  View  of  the  back  of  the  shell,     h.  View  of  the  aperture. 

Position  and  locality.  The  only  specimen  known,  is  from  the  crystalline  upper  part  of  the 
Trenton  limestone  at  Watertown,  Jefferson  county.  (^state  CoiUction.) 


221.    4.     HOLOPEA  VENTRICOS A  ( n.  *p.). 

Pi..  XXXVII.  Figs.  4  a,*. 

Spiral,  oblique,  subglobose,  very  ventricose  ;  height  and  breadth  nearly  equal ;  spire 
short ;  volutions  about  three,  rounded,  rapidly  enlarging  from  the  apex,  and  becoming 
ventricose  ;  aperture  rounded  oval,  slightly  contracting  at  the  upper  side  ;  surface  ? 

The  specimen  is  a  cast,  preserving  some  slight  evidences  of  striae  as  in  fig.  1,  which 
appears  to  have  been  the  prevailing  character  of  the  markings  on  the  surface.  But  few 
specimens  of  either  of  the  species  have  been  seen,  and  they  are  much  more  rare  than  the 
PLEtjROTOMARiA,  and  occur  almost  entirely  or  altogether  in  the  upper  part  of  the  rock. 

Fig.  4  a.  View  of  the  back  of  the  spire,     b.  View  of  the  top  of  the  spire. 

Position  and  locality.  In  the  upper  crystalline  part  of  the  Trenton  limestotie  at  Middle- 
ville,  Herkimer  county. 

Several  other  imperfect  specimens,  apparently  referable  to  this  genus,  have  been  observed 
in  the  Trenton  limestone,  but  none  of  them  in  a  condition  to  furnish  specific  characters. 
There  are  smooth  casts  of  PleurotoMaria,  resembling  in  general  form  these  or  smaller 
species  of  the  same  genus,  being  sometimes  regularly  rounded  ;  but  in  most  instances  they 
preserve  some  evidence  of  the  angular  form  of  the  last  volution,  which  is  never  seen  in  the 

HoLOPEA. 
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222.     10.     PLEUROTOMARIA  SUBTILISTRIATA  ( n.  sp.). 

Pl.  XXXVII.  Figs.  5  a,  ft,  c,  d. 

Lenticular  ;  spire  much  depressed  ;  volutions  four  or  five,  even,  smooth,  forming  a  verj' 
depressed  cone,  with  an  elevation  little  more  than  one  third  the  width  of  the  shell ;  aperture 
transversely  extended  into  a  somewhat  triangular  form ;  umbilicus  very  small ;  surface 
marked  by  fine  close  striae,  which  bend  gently  backwards  on  the  upper  half  of  the  volution, 
and  more  abruptly  on  the  lower  half,  finally  running  almost  parallel  to  the  outer  margin  ; 
outer  margin  of  last  volution  sharply  angular,  with  a  mesial  band  parallel  to  the  edge, 
indicating  the  generic  character  of  the  shell. 

This  species  is  much  smaller  and  more  depressed  than  either  of  the  others,  most  of  the 
specimens  being  scarcely  visible  to  the  naked  eye.  The  surface  is  apparently  smooth,  but 
under  a  magnifier,  is  clearly  marked  by  fine  striae  as  described.  The  outer  volution  is 
slightly  concave  near  the  margin,  the  others  being  plane. 

Fig.  5  a.  View  of  the  spire  of  a  large  specimen. 

Fig.  5  b.  Profile  of  the  same. 

Fig.  5  e,  d.  View  of  the  spire  and  profile  of  the  largest  specimen  seen. 

Position  and  locality.  This  species  is  known  to  me  only  as  occurring  in  the  concretionary 
and  irregularly  bedded  limestone,  near  the  base  of  the  Trenton  limestone,  at  Watertown, 
Jefferson  county. 

223.     11.     PLEUROTOMARIA  LENTICULARIS. 

Pt..  XXXVII.  Figs.  6  a,  b,  c,  d. 

Trochxu  lenticularu  (?)     Sowerbt  in  Sil.  Researches,  1839,  pag.  642,  pi.  19,  fig.  11. 

Pleurotomaria  lenticularu,  Conrad  in  MS.     Emmons,  Geol.  Report,  1842,  p.  392,  f.  2;  p.  393,  f.  2  &  3. 

Compare  Helieitet  qualteriatus,  Schujtheim,  1820,  Petrefacta,  p.  103 ;  Id.  Nachtrage,  pi.  11,  fig.  3. 

—  obvallatus,  Wahlenberg,  1821,  Act.  Soc.  Sci.  Upsal,  Vol.  viii.  pag.  73,  pi.  4,  f.  1  &.  2, 

Solarium  petropolitanum.  Pander,  1830,  Beitrage  zur  Geogn.  Russland,  pag.  150,  pi.  1,  fig.  3. 

Euomphalus  pseudoqtialteriatui.  Von  Buck,  1830,  Karst.  Archiv,  p.  156  -  158. 

Dtlphinula  obvallata,  Hisinger,  1831,  Petrif.  de  la  Suede,  p.  8. 

Suomphalua  qualteriatus,  Goujfusb,  1834,  in  Kloden  Verst.  Brandenburg,  p.  155. 

—  —  Bronn,  1835,  Leth.  Geognostica,  pag.  94,  pi.  2,  fig.  1. 

—  pteudoqualteriatut,  Hisinger,  1837,  Leth.  Suecica,  pag.  36,  pi.  11,  fig.  S. 

—  gualteriatut,  Eschwald,  1840,  Sil.  Syst.  in  Esthland,  p.  115. 

—  —  Gou>russ,  1844,  Petref.  Germanicm,  Vol.  iii.  pag.  81,  pi.  189,  fig.  3  a,  b. 

—  —  Vern-euii.,  1845,  Pal.  Russia  and  the  Ural  Mountains,  pag.  333,  pi.  23, 

fig.  1  a,  ft ;  and  var.  A.  fig.  2  a,  ft. 
Not  Pleurotomaria  lenticularis,  Goldfdss,  Petrefacta,  Vol.  iii.  pag.  65,  pi.  183,  fig.  2. 

Lenticular ;  spire  depressed,  subdiscoidal ;  volutions  scarcely  four,  flattened  above,  last 
one  obtusely  angular  at  the  margin  and  somewhat  ventricose  below  ;  aperture  transversely 
extended,  subtrigonal ;  umbilicus  large,  extending  to  the  apex ;  surface  marked  by  fine 
■trite,  which  curve  gently  backwards  from  the  suture,  making  an  abrupt  retral  bend  in 
passing  over  the  angles  of  the  last  volution. 
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This  species  usually  occurs  as  casts  of  the  interior,  the  shell  being  rarely  preserved.  I 
have  seen  a  single  specimen  in  which  some  remains  of  the  shell  can  be  distinguished  ;  and 
there  is  also  an  obscure  indication  of  the  spiral  band  on  the  angular  margin  of  the  last 
volution,  but  the  details  cannot  be  made  out. 

This  species  is  probably  the  same  as  that  described  by  Mr.  Sowekby,  cited  above  ;  and 
its  similar  geological  position  is  a  further  reason  to  regard  it  as  identical.  It  possesses  the 
essential  characters  of  Pleurotomahia,  which  are  better  seen  in  the  analogous  succeeding 
species. 

This  species  is  regarded  by  M.  de  Verneuil  as  identical  with  Euomphalus  qualteriatus, 
cited  above  ;  but  it  appears  to  me  that  there  are  some  reasons  for  separating  it.  That 
species,  judging  from  the  figures  of  Schlotheim,  Wahlenberg,  Hisinger,  Goldfuss  and 
DE  Verneuu-,  is  less  depressed  than  our  shell,  and  the  last  volution  below  the  angle  more 
vertical  and  ventricose,  giving  the  aperture  a  different  form  as  represented  by  the  authors 
quoted,  that  of  Wahlenberg  approaching  more  nearly  to  our  shell,  but  being  insufficiently 
extended  transversely.  In  our  specimens,  the  extent  of  the  aperture,  from  the  suture  with 
the  next  volution,  is  greater  than  the  vertical  height ;  while  in  the  figures  cited,  except  that 
of  Hisinger,  the  vertical  diameter  is  equal  to,  or  greater  than,  the  transverse,  and,  in  that 
of  Goldfuss,  nearly  twice  the  transverse  extent  from  the  suture  to  the  outer  angle.  Our 
specimens  are  very  uniform  in  character,  and  we  can  scarcely  conceive  such  a  change  to 
have  taken  place  in  the  same  species  on  the  other  side  of  the  Atlantic.  The  succeeding 
species  bears  a  more  close  resemblance  to  the  E.  qualteriatus,  in  the  form  of  the  aperture 
and  expansion  of  the  last  volution. 

Fig.  6  a.  View  of  the  spire  (the  specimen  is  a  cast). 

Fig.  6  b.  Lateral  view,  shewing  the  elevation  of  the  spire. 

Fig.  6  e.  Base  of  a  smaller  specimen  (a  cast),  showing  the  umbilicus. 

Fig.  6  d   Front  view  of  the  same,  showing  the  aperture. 

Position  and  locality.  This  fossil  is  more  abundant  in  the  higher  crystalline  portions  of 
the  rock  at  Walertown,  than  at  any  other  locality.  It  is  rarely  found  at  Middleville,  and 
other  localities  in  the  Mohawk  valley.  At  the  first  named  locality,  it  is  more  abundant  than 
any  other  univalve  in  the  rock,  except  the  Bellerophon  bilobatus.  {State  Collection.) 

224.     12.     PLEUROTOMARIA  ROTULOIDES  (m.  SJ9.). 

Pi..  XXXVII.  Frgs.  7  a,  b,  c. 
Compare  Euomphaliu  gualieriattu,  and  synonymy  as  in  the  preceding  species. 
Depressed  conical ;  spire  composed  of  about  four  volutions  ;  height  about  equal  to  half 
the  width  of  the  shell  ;  outer  volution  angular  at  tlie  margin,  ventricose  below  and  slightly 
concave  above  ;  upper  ones  becoming  convex  above,  and  slightly  elevated  vertically  at  the 
suture  ;  umbilicus  small  ;  aperture  subquadrate  ;  surface  marked  by  distinct  sharp  striae, 
which  curve  gently  backwards  from  the  suture  above  ;  edge  of  the  outer  volution  distinctly 
marked  by  a  spiral  band,  with  abruptly  curving  strife,  indicating  the  marginal  slit. 
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This  species,  in  form,  bears  considerable  resemblance  to  the  one  cited  above  ;  but  it  is 
uniformly  smaller,  more  distinctly  striated,  and  has  the  spire  more  elevated,  witli  the 
volutions  vertically  elevated  at  the  suttires.  The  umbilicus  is  also  smaller  than  in  E.  qual- 
teriatus,  and  the  outer  margin  less  nearly  vertical.  It  is  distinguished  from  the  preceding 
species,  with  which  it  has  usually  been  confounded,  by  the  greater  elevation  of  the  spire 
and  the  convexity  of  the  volutions,  and  also  in  the  form  of  the  aperture,  which  is  nearly 
subquadrate.  It  is  a  very  neat  symmetrical  species,  occurring  much  more  rarely  than  the 
P.  lenticularis. 

Fig.  7  a.  View  of  the  aperture  and  front  of  the  shell,  showing-  the  elevation  of  the  spire. 

Fig.  7  b.  View  of  the  top  of  the  spire. 

Fig.  7  c.  View  of  the  base,  showing  the  umbihcus. 

Position  and  locality.  In  the  lower  part  of  the  Trenton  limestone  at  Middleville. 

225.     13.     PLEUROTOMARIA  SUBCONICA  (  n.  sp.). 

Pi..  XXXVII.  Figs.  S  a,  b,  e,  d,  e. 

Compare  Trothia  eUiptieui,  Hisinger,  Leth.  Suecica,  pag.  35,  pi.  11,  fig.  1. 

—         trochiformu,  Por7i.ock,  Geol.  Rep.  Londonderry,  1843,  pag.  414,  pi.  30,  fig.  9. 

Trochiform ;  spire  elevated,  apex  acute ;  volutions  about  five,  flattened  above,  with  a 
projecting  carina  just  above  the  suture  ;  last  volution  strongly  carinated  on  the  outer  edge, 
and  marked  with  a  spiral  band,  ventricose  below  ;  aperture  transverse,  subquadrate,  an- 
gular on  the  outer  side  and  round  below  ;  surface  marked  by  fine  striae,  which  bend  gently 
backwards  from  the  suture,  and  more  abruptly  on  the  lower  part  of  the  whorl ;  spiral  band 
a  distinct  groove,  margined  by  sharp  elevated  edges,  upon  which  the  striae  bend  backwards 
in  an  abrupt  curve  ;  below  this  the  striae  bend  gently  forward,  and  thence  curving  back- 
wards, terminate  in  the  umbilicus  ;  longitudinal  striae  crossed  by  transverse  sharp  elevated 
lines  which  are  finer  than  the  longitudinal  ones. 

This  is  a  beautiful  trochiform  shell,  with  a  symmetrical  conical  spire,  and  beautifully 
cancellated  surface.  The  finer  concentric  striae  are  often  obliterated  from  wearing  or  ma- 
ceration, the  longitudinal  ones  only  remaining,  and  these  also  are  often  obliterated.  The 
spiral  band  is  distinct  on  the  last  volution,  and  the  striae  upon  it  appear  to  be  crowded  into 
ridges.  The  suture  is  formed  just  at  the  lower  margin  of  the  band,  leaving  it  visible  at  the 
lower  edge  of  the  higher  volutions.  In  casts  of  this  species,  the  outer  angle  of  the  last 
volution  is  distinctly  carinated,  as  also  the  lower  margin  of  the  higher  volutions. 

Fig.  8  a.  Front  view  of  a  specimen  preserving  the  shell  in  a  very  perfect  manner ;  the  aperture  im- 
perfect. 

Fig.  8  b.  Base  of  the  same,  showing  the  small  partially  closed  umbilicus. 

Fig.  8  e.  An  enlarged  portion  of  the  surface,  showing  the  cancellated  striae  which  arc  scarcely  visible 
to  the  naked  eye 

Fig.  8  d.  Cast  of  another  specimen. 

Fig  8  e.  Front  view  of  the  same,  showing  the  form  of  the  aperture. 


TEENTON   LIMESTONE.  175 

These  figures  are  of  specimens  of  the  ordinary  size ;  they  are  frequently  smaller,  and 
others  attain  an  elevation  of  nearly  two  inches. 

Position  and  locality.  This  species  occurs  in  the  lower  part  of  the  Trenton  limestone,  near 
its  junction  with  the  Black-river  mass,  at  Watertown,  Jefferson  county.  I  have  also  seen 
the  same  species  in  the  shales  of  the  Hudson-river  group  at  Turin  and  Pulaski. 

{Stale  Collection  ;  Cabinet  of  Dr.  Chawe.) 

74.    7.     PLEUROTOMARIA  UMBILICATA. 

Pl.  XXXVIII.  Figs.  1  a,  b,  c,  d,  e,f,  g. 
Reference  Pleiurotomaria  uminlioata,  pag.  43,  pi.  10,  figt  9  of  this  volume. 

This  Tariable  species  is  widely  distributed  in  the  Trenton  Hmestone,  occurring  in  nearly 
all  localities  of  the  rock.  The  description  of  the  forms  in  the  Birdseye  limestone  apply  to 
those  of  the  Trenton  limestone,  though  they  are  usually  better  preserved  in  the  latter  rock. 
The  last  volution  is  sometimes  angulated  along  the  margin  of  the  umbilicus  ;  and,  in  a 
single  specimen,  apparently  not  differing  specifically,  there  is  an  additional  carina  on  the 
side  of  the  shell.  If  this  prove  only  a  deviation  from  the  prevailing  character  o'f  the  shell, 
we  may  be  inclined  to  refer  the  P.  quadricarinata  (  page  43  of  this  Report)  to  the  same 
species.  The  specimens,  in  both  instances,  however,  are  much  compressed  and  partially 
distorted,  so  that  further  examination  may  be  required  to  determine  this  point. 

The  specimen  fig.  8  g  is  from  Mineral  Point  ( Wisconsin) ,  having  the  upper  part  of  the 
spire  replaced  by  sulphuret  of  lead.  It  ia  apparently  identical  with  the  New- York  specimens, 
though  the  spire  appears  to  be  more  elevated  than  in  the  prevailing  forms. 

Mr.  Conrad  {Proc.  Jicad.  JVat.  Sci.  Philadelphia,  Vol.  i.  p.  330)  regards  this  shell  as 
identical  with  Pleurotomaria  angulata  of  Sowerby  {SU.  System,  pag.  641,  pl.  21,  f.  20); 
but  in  this  species,  the  cast  of  the  volutions  is  distinctly  biangular,  thus  differing  from  the 
figare  of  Sowerby. 

Fig.  1  a.  Back  of  the  shell,  showing  an  elevated  spire. 

Fig.  1  b.  Front  view,  showing  the  aperture. 

Fig.  1  c.  Base  of  the  shell,  showing  the  umbilicus. 

Fig.  1  d.  View  of  the  top  of  the  spire  of  a  larger  specimen. 

Fig.  1  e.  Front  view  of  the  same,  showing  a  depressed  spire. 

Fig.  1  /  Base  of  the  same,  showing  the  large  umbilicus. 

Fig.  1  g.  Specimen  from  Mineral  Point,  showing  a  greater  elevation  of  the  spire. 

Position  and  locality.  This  species  occurs  in  almost  every  part  of  the  Trenton  limestone, 
usually  in  the  intercalated  shaly  strata,  and  more  rarely  in  the  compact  or  crystalline 
portions  of  the  rock.  It  has  been  found  at  Middleville,  Herkimer,  Trenton  Falls,  Lowville, 
Turin,  Watertown  and  Adams,  and  probably  occurs  in  many  other  localities. 

This  species  has  already  been  shown  to  exist  in  the  Birdseye  limestone,  and  it  has  been 
rarely  seen  in  the  Hudson-river  group.  (-''''"«  Collection.) 
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226.     14.     PLEUROTOMARIA  INDENTA  ( n.  sp.) . 
IV  XXXVIII.  Fig.  a  o. 
Plevrotomaria.    Emmokb,  Geol.  Report,  1842,  pag.  396,  fig.  5. 

Obliquely  depressed  conical ;  spire  short,  acute  ;  volutions  about  three,  rapidly  enlarging 
towards  the  aperture  ;  the  last  one,  composing  the  greater  part  of  the  shell,  is  ventricose, 
biangulated  above  and  rounded  below ;  angles  subnodulose,  with  indentations  between 
the  two  and  below  the  lower  one  ;  aperture  rounded  or  transversely  broad  oval ;  surface 
marked  by  fine  striae. 

This  species  usually  occurs  in  the  form  of  casts  of  the  interior,  scarcely  preserving  any 
remains  of  the  surface  markings.  It  is  readily  distinguished  by  its  small  acute  spire  above 
the  last  volution,  which  is  distinctly  nodulose  on  the  two  angles.  In  this  character,  it  difTers 
from  any  other  in  the  Trenton  limestone. 

Position  and  locality.  This  species  is  known  only  in  the  black  limestone  at  Watertown, 
being  the  lower  portion  of  the  rock  at  this  place.  (State  Collection.) 


227.     15.     PLEUROTOMARIA  AMBIGUA  («.«;».). 

Pl.  XXXVUI.  Figs.  3  a,  b. 

Depressed  conical,  width  about  equal  the  height ;  spire  short,  obtuse ;  volutions  few 
(three  or  four),  rapidly  increasing  towards  the  aperture,  subangular,  ventricose;  the  last 
volution  distinctly  bicarinate  on  the  outer  edge,  upper  ones  with  a  single  carination  near 
the  lower  side  ;  suture  canaliculated  ;  aperture  subquadrate,  with  the  angles  rounded  above 
and  expanding  below  ;  umbilicus  small ,  scarcely  distinct. 

This  species  resembles  in  many  respects  the  Pleurotomaria  umbilicata,  but  differs  in  some 
important  particulars.  The  spire  is  higher,  each  volution  being  less  compressed  vertically  ; 
the  space  between  the  two  marginal  angles  of  the  volution  is  less,  and  these  angles  less 
prominent.  The  umbilicus  is  scarcely  distinct,  and  the  aperture  is  less  extended  transversely, 
and  angulated  below,  approaching  in  this  respect  to  Muhchisonia. 

I  have  but  a  single  specimen  sufficiently  perfect  to  figure,  and  this  one  is  somewhat 
distorted  from  pressure,  and  the  aperture  imperfect. 

Fig.  3  a.  View  of  the  back  of  the  spire. 

Fig.  3  b.  Front  of  the  same,  showing  the  apertura 

Position  and  locality.  In  the  higher  shaly  limestone  at  Adams,  Jefferson  county,  asso- 
ciated with  the  preceding  species.  (.state  Collection.) 
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228.     16.     PLEUROTOMARIA  PERCARINATA  (n.  *j).). 

Pl.  XXXVIII.  Fig.  4. 

Somewhat  obtusely  conical,  ventricose ;  spire  short,  obtuse ;  volutions  three  or  four, 
rounded,  marked  by  numerous  spiral  carinse,  which  are  crossed  by  vertical  or  undulating 
striae  ;  aperture  not  distinctly  visible,  but  apparently  it  is  broadly  oval  or  rounded  ; 
umbilicus  none. 

This  species  is  readily  distinguished  from  all  the  others  known  in  this  rock,  by  the 
numerous  spiral  elevated  ridges  or  carinee  which  mark  the  surface.  It  approaches  very 
nearly  in  character  to  the  Pleurotomaria  bilix  of  Conrad  (Jour.  Acad.  JVat.  Sciences,  Vol. 
viii.  pag.  211,  pi.  16,  fig.  10);  but  differs  from  that  shell  in  being  more  ventricose,  and 
in  the  volutions  being  rounded  above,  while  in  that  species  they  are  flattened,  and  abruptly 
contracted  below,  giving  it  a  more  trochiform  aspect. 

This  species  and  the  preceding  one  differ  from  Pleurotomaria  in  the  form  of  the 
aperture,  and  approach  in  this  respect  to  MurchiSonia. 

Position  and  locality.  In  the  compact  blue  limestone,  upper  part  of  the  Trenton  limestone. 
Middleville. 

229.    6.     MURCHISONIA  BICINCTA. 

Pl.  XXXVIII.  Figs.  5  a -h. 
Compare  Pleitrolomaria  angulata,  Sowebbt  in  Sil.  Researches',  pag.  641,  pi.  21,  fig.  20. 

Obliquely  subconical ;  spire  elevated,  acute ;  volutions  four  or  five,  angular,  rapidly 
enlarging  towards  the  aperture  ;  last  one  ventricose  below,  tricarinate,  the  lower  carina 
hidden  by  the  suture  of  the  next  volution  at  the  upper  innei-  angle  of  the  aperture  ;  central 
carina  on  the  outer  angle  of  the  volution,  margined  on  either  side  by  a  sharp  elevated 
line,  ^ith  a  narrow  groove  between,  producing  a  double  spiral  band  ;  aperture  oblong, 
angulated  below  ;  surface  marked  by  fine  sharp  striae,  which  bend  gently  backwards,  and 
are  but  slightly  undulated  in  passing  the  first  carina,  from  whence  they  turn  more  suddenly 
backwards  to  the  mesial  band,  making  an  abrupt  relral  angle,  and  then  bending  forwards 
below,  pass  in  a  vertical  direction  to  the  suture.  In  the  last  volution,  the  striae  pass  vertically 
to  the  lower  slight  carina  which  corresponds  with  the  suture  in  the  other  volutions,  and 
from  thence  bend  slightly  backwards,  curving  into  the  umbilicus. 

The  minute  description  here  given  will  be  found  perfectly  applicable  to  entire  and  un- 
worn specimens  ;  but  it  is  often  found  in  fragments  and  casts,  with  the  surface  markings 
more  or  less  obliterated.  The  double  spiral  band  becomes  obsolete,  and  only  a  single  ridge 
is  manifest ;  the  lower  carina  on  the  last  volution  is  not  visible  in  casts,  and  there  is  but 
an  obscure  indication  of  the  upper  one.  The  entire  casts,  therefore,  present  scarcely  more 
than  the  single  marginal  angle,  indicating  the  direction  of  the  mesial  band,  and,  in  this 
respect,  correspond  with  P.  angulata  cited  above  ;  but  the  volutions  in  our  shell  are  more 
ventricose. 
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Fig.  5  o.  Front  view  of  a  nearly  perfect  specimen,  showing  the  form  of  the  aperture,     b.  Back  view. 

Fig.  5  e.  Front  view  of  a  specimen  with  the  last  volution  broken  off  behind  the  aperture,  giving  it  a 
different  form. 

Fig.  5  d.  View  of  an  imperfect  specimen,  showing  the  direction  of  the  strise. 

Fig.  5  e.  An  enlarged  view  of  the  same. 

Fig.  5/  A  smooth  cast  from  crystalline  limestone,  scarcely  preserving  the  upper  carination  in  an 
obscure  angle.     These  specimens  are  of  the  ordinary  size  of  the  shell  in  most  localities. 

Fig.  5  g.  View  of  a  large  imperfect  specimen,  still  preserving  the  siriiE  upon  the  surface. 

This  specimen  preserves  the  same  form  and  proportions  as  the  others  figured ;  but  al- 
though retaining  the  shell,  it  does  not  present  the  double  mesial  band,  a  single  obtuse  carina 
being  all  that  is  visible.  The  sharp  lines  on  either  side  have  doubtless  been  obliterated  with- 
out removing  the  vertical  striae. 

Fig.  5  A.  A  portion  of  the  same  enlarged.  , 

Position  and  locality.  This  species  occurs  more  frequently  in  the  lower  shaly  portions  of 
the  Trenton  limestone  at  Middleville.  It  is  found  occasionally  in  the  higher  crystalline 
part  of  the  same  rock  at  that  place.  The  cast  fig,  5  f  is  from  the  higher  part  of  the  same 
rock  at  Turin  in  Lewis  county.  The  larger  specimen  5  g  is  from  the  compact  lower  part 
of  the  rock  at  Watertown.  (State  Collection.) 

230.     7.     MURCHISONIA  TRICARINATA  (n.  5p.). 

Pu  XXXVIII.  Figs.  6  a,  b,  c. 

Subfusiform ;  spire  elongated,  acute ;  volutions  five  or  more,  gradually  expanding  below, 
tricarinate,  the  central  carina  more  prominent  than  the  other  two ;  aperture  suboval, 
acutely  extended  below ;  surface  marked  by  sharp  prominent  striae,  which  are  distinctly 
undulated  in  passing  over  the  central  carina ;  umbilicus  none. 

This  species  somewhat  resembles  the  last,  but  the  spire  is  more  extended  and  gradually 
enlarging  below ;  the  central  carina  is  not  margined  by  two  smaller  ones,  and  both  the 
carinse  and  striae  are  stronger  and  more  distinctly  elevated  above  the  surface.  The  form  of 
the  aperture,  so  far  as  can  be  seen,  is  more  distinctly  oval,  and  not  so  straight  upon  the 
pillar  lip.  The  shejl  is  somewhat  distorted  by  pressure,  and  therefore  cannot  be  perfectly 
represented. 

Fig.  6  a.  View  of  the  back  of  the  shell. 

Fig.  6  b.  Front  view,  showing  the  aperture,  which  is  imperfect  on  the  outer  sida 
Fig.  6  e.  This  fragment  belongs  apparently  to  the  same  species,  but  the  strise  are  much  better  preserved, 
and  the  carins  sharply  projecting.  The  strite  between  the  suture  and  upper  carina  are 
directly  vertical ;  between  the  first  and  second  carinse  they  bend  backwards,  making  an 
acute  retral  angle  on  the  mesial  carina,  below  which  they  again  turn  forwards,  and,  in 
passing  the  lower  angle,  bend  backwards.  These  characters  are  clearly  distinct  from  either 
of  the  other  species  described  ia  this  place. 

Position  and  locality.  This  species  occurs  at  Mineral  Point  (  Wisconsin) ,  associated  with 
Pleurotomaria  umhilicata  and  several  other  Trenton  limestone  fossils. 

(Cabinet  of  Mr.  Cokrad.) 
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231.  8.     MURCHISONIA  PERANGULATA,  var.  A. 

Pl.  XXXVIII.  Figs.  7  a,  b. 

Subfusiform  ;  spire  elongated,  direct,  apex  sharp  ;  volutions  six  or  more,  close,  angular, 
not  ventricose,  gradually  enlarging  below ;  mesial  angle  very  prominent,  appressed  above 
and  below ;  mesial  band  double,  as  in  M.  bicincta  j  surface  marked  by  distinct  vertical 
striae,  which  make  an  abrupt  retral  angle  on  the  mesial  band  ;  aperture  not  visible. 

This  species  resembles  the  M.  bicincta  in  its  surface  markings,  but  the  volutions  are  more 
numerous,  and  enlarge  much  more  gradually  below  ;  it  is  also  less  ventricose,  and  the 
upper  carina  of  each  volution  is  nearer  the  suture.  It  will  probably  prove  identical  with 
M.  perangulata  of  the  Birdseye  limestone,  which  differs  only  in  the  absence  of  the  upper 
carina,  which  is  distinct  in  this  one. 

Fig.  7  a.  Back  of  the  spire,  showing  six  volutions 

Fig.  7  b.  A  portion  of  the  surface,  with  the  stri®  enlarged. 

Position  and  locality.  This  species  occurs,  with  M.  bicincta,  in  the  lower  shaly  layers  at 
Middleville. 

232.  9.     MURCHISONIA  UNIANGULATA  ( n.  sp.). 

Pi..  XXXVIII.  Fig.  8. 

Fusiform  ;  sjiire  elongated,  rapidly  ascending,  acute  ;  volutions  about  five,  angular,  the 
last  one  ventricose  below  ;  aperture  oval,  extended  below ;  surface  marked  by  a  single 
carina  upon  the  centre  of  the  volutions,  which  are  crossed  by  vertical  striae  bending  back- 
wards upon  the  carina. 

This  species  has  the  form  of  the  last  one,  but  the  volutions  ascend  more  rapidly,  and 
there  is  but  a  single  carination  upon  the  centre  of  the  volution.  The  latter  character  dis- 
tinguishes it  from  the  other  species,  which  all  have  a  smaller  carina  near  the  upper  margin 
of  the  volution  ;  and  the  last  whorl  has  one  below  the  centre,  corresponding  to  the  sutural 
line,  which  is  not  seen  in  the  present  species. 

Position  and  locality.  This  species  occurs  with  the  preceding  at  Middleville. 

233.  10.    MURCHISONIA  BELLICINCTA  (n.*j9.). 

Pl.  XXXIX.  Figs.  1  a,  b,  c,  rf^e. 

Compare  Turritella  cingulata.     Hisinger,  1837,  I,eth.  Suecica,  pag.  39,  pi.  12,  fig.  6. 

Pleurotomaria  cingulata.     Von  Buch,  1840,  Beitr.  zur  Geol.  Russland,  p.  116. 

Murchaonia  cingulata.     I^Anchiac  &  Vkkneuil,  Bull,  de  la  Soc.  g^ol.  de  France,  Vol.  xii.  p.  459. 

—  —  MuRCHisoN  &  Verneuil,  Pal.  Russia,  &.c.  1845,  pag.  339,  pi.  22,  fig.  7  a,  J. 

Pleurotomaria.     Emmons,  Geol.  Report,  1842,  pag.  390,  fig.  6. 

Elongated  ;  spire  composed  of  eight  or  more  volutions,  which  are  regularly  convex,  and 
somewhat  rapidly  enlarging  from  the  apex ;  volutions  moderately  oblique,  marked  upon 
the  centre  by  a  flat  spiral  band,  which  is  margined  by  slight  sharp  elevations  ;  striae  bending 
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backwards  from  the  suture  to  the  mesial  band,  upon  which  they  make  an  abrupt  curve 
forwards ;  aperture  rounded,  extending  below,  with  the  pillar  lip  nearly  straight. 

This  is  a  large  and  beautiful  species,  known  by  its  moderately  ascending  spire  and  re- 
gularly convex  or  ventricose  whorls,  which  render  it  readily  distinguishable,  in  its  usual 
condition,  as  casts  of  the  interior.  The  mesial  band  divides  the  volution  almost  equally, 
producing  no  appreciable  elevation  except  at  the  sharp  marginal  carina ;  and  where  these 
are  worn  down,  as  they  sometimes  are,  the  volutions  preserve  their  equal  convexity. 

The  figure  of  Hisinger  (6  a)  corresponds  very  closely  with  our  shell  in  form  ;  but  the 
mesial  band  is  much  below  the  centre  of  each  volution,  while  ours  is  central.  The  cast  6  b 
is  too  slender,  and  does  not  correspond  with  our  species.  The  figure  of  M.  de  Verneuil  is 
also  too  slender  to  correspond  with  our  species,  and  the  mesial  band  produces  a  carina, 
which  is  not  a  feature  of  the  American  fossil.  The  specimen  figured  by  Hisinger  is  from 
the  more  recent  limestone  of  the  Transition  period  ;  and  those  in  the  Palaeontology  of 
Russia  and  the  Ural  Mountains,  are  regarded  as  belonging  to  the  Upper  Silurian  strata. 
The  united  testimony  of  these  authors  induces  me  to  regard  our  species  as  distinct,  belonging 
to  the  older  Silurian  limestone,  and  never  known  above  the  Hudson-river  group.  In  the 
western  strata  of  the  same  age,  there  is  another  more  slender  species,  with  obtusely 
carinated  volutions  ;  but  I  have  never  seen  the  outer  surface  of  the  shell. 

Fig.  1  a.  A  small  imperfect  specimen,  preserving  the  striae  and  mesial  band  in  a  very  perfect  manner. 

Fig.  1  b.  A  specimen  with  the  strias  partially  removed,  showing  the  extension  of  the  aperture  below. 

Fig.  1  c.  A  cast,  showing  the  form  of  the  aperture,  which  is  nearly  entire. 

Fig.  1  d.  A  fragment  of  a  larger  specimen,  preserving  the  striae  and  mesial  band. 

Fig.  1  «.  Cast  of  a  larger  specimen,  the  lower  volutions  broken  off 

Position  and  locality.  This  shell  is  widely  distributed,  and  is  very  common  in  the  form 
of  casts.  It  is  more  abundant  in  the  higher  part  of  the  limestone  at  Watertown  than  else- 
where, but  is  occasionally  found  in  the  lower  strata  at  Middleville.  It  is  likewise  found  at 
Trenton  Falls,  Herkimer,  Turin,  and  other  places. 

{State  Collection  ;  Cabinet  of  the  Albany  Inttitute.) 

234.     11.     MURCHISONIA  SUBFUSIFORMIS  (n.  irp.). 
Pi-.  XXXIX.  Figs.  2a,b. 
Fusiform,  elongated  ;  spire  rapidly  ascending ;  volutions  about  six  or  more,  flattened, 
lower  one  large  and  ventricose  ;  aperture  oval,  acutely  extended  below  ;  surface? 

All  the  specimens  discovered  are  casts,  which  preserve  no  remairis  of  external  markings. 
This  species  is  readily  distinguished  from  the  last,  by  the  greater  obliquity  of  the  volutions, 
which  are  flattened,  and  never  present  the  regularly  convex  outline  of  that  species.  These 
features  are  preserved  in  the  figure,  and  will  generally  be  found  sufficient  to  identify  the 
species. 

Fig  2  a.  View  of  the  back  of  the  spire ;  the  apex  imperfect 
.  Fig.  2  b.  View,  showing,  imperfectly,  the  form  of  the  aperture. 
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Position  and  locality.  In  the  higher  shaly  part  of  the  limestone  at  Adams,  Jefferson 
county,  and  Turin,  Lewis  county. 


235.  12.     MURCHISONIA  VITTATA  (n.  ifj>.). 

-       Pl.  XXXIX.  Figs.  3  a,  ft. 

Elongated,  fusiform,  slender ;  volutions  oblique,  scarcely  ventricose,  last  one  moderately 
expanded  ;  suture  apparently  banded  ;  aperture  extremely  elongated. 

This  species  has  the  volutions  as  oblique  as  the  preceding,  and  differs  principally  in  the 
less  expansion  of  the  lower  one,  and  the  more  elongated  aperture.  The  suture  appears  to 
be  banded,  but  the  single  specimen  seen  is  a  cast,  and  this  character  is  somewhat  obscure. 
In  general  characters,  the  two  last  more  nearly  resemble  Loxonema  than  Murchisonia  ; 
but  never  having  seen  the  former  genus  well  characterized  in  the  Lower  Silurian  strata,  I 
am  unwilling  to  admit  it  upon  the  evidence  of  a  cast  alone. 

Fig.  3  a.  View  of  the  back  of  the  spire. 

Fig.  3  i.  A  partial  front  view,  showing  a  part  of  the  aperture. 

Position  and  locality.  In  the  higher  shaly  layers  of  the  limestone  at  Adams,  Jefferson 
county. 

236.  13.     MURCHISONIA  GRACILIS  (n.  «;>.). 

Pl.  XXXIX.  Figs.  4  a,  b,  c. 

Slender,  elongated  ;  volutions  not  less  than  ten,  ventricose,  subangulated  on  the  middle, 
very  gradually  increasing  in  size  from  the  apex  towards  the  aperture  ;  surface  marked  by 
a  carinal  band  upon  the  centre  of  the  volution,  with  curving  striae  above  and  below. 

This  is  the  most  slender  species  known  in  the  rock.  It  is  quite  distinct  from  either  of  the 
preceding,  in  the  gradual  enlarging  of  the  volutions,  and  its  uniformly  small  size.  The 
centre  of  the  volutions  is  distinctly  marked  by  an  obtuse  carina,  giving  them  a  subangular 
character  quite  different  from  the  M.  bellicincta.  Casts  of  the  shell  are  entirely  free  from 
the  angular  carina. 

All  the  specimens  seen  in  the  limestone  of  New-York  are  of  the  size  of  those  figured, 
and  preserve,  but  imperfectly,  the  shell.  It  is  quite  similar  to,  and  perhaps  identical  with, 
the  slender  species  found  in  western  localities,  but  is  entirely  distinct  from  M.  angusta  of 
the  Birdseye  limestone. 

Fig.  4  a.  Fragment  showing  six  volutions. 

Fig.  4  b.  Another  fragment,  showing  one  of  the  lower  volutions  partially  covered  by  the  shell. 

Fig.  4  c.  A  small  fragment,  on  which  the  shell  is  partially  preserved. 

Position  and  locality.  In  the  crystalline  portions  of  the  Trenton  limestone  at  Watertown 
and  Middleville  in  New-York,  at  Carlisle  in  Pennsylvania,  and  also  in  the  lower  shaly 
beds  at  Middleville. 
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Genus   SU  B  U  L  IT  E  S  (Conrad). 

Character.  "  Subulate ;  volutions  wide,  with  a  very  oblique  suture ;  aperture  approaching 

that  of  Terebra." 

**  The  exact  form  of  the  aperture  is  unknown,  the  base  being  imperfect." 

The  above  description  of  this  genus  is  copied  from  Mr.  Conrad's  manuscript  notes.  The 

specimen  figured  (  PI.  XXXIX.  fig.  5  a ) ,  is  the  original  one  on  which  the  genus  has  been 

founded. 


237.     1.    SUBULITES  ELONGATA. 

Pu  XXXIX.  Figs.  5  a,  b,  c. 
SubnlUet  eUmgata,  Conrad  in  MS.    Emmons,  Geol.  Report,  1842,  pag.  392,  fig.  3. 

Elongated,  subfusiform  or  subulate  ;  spire  rapidly  ascending  to  an  acute  point ;  volutions 
six  or  more,  flattened  ;  suture  banded  ;  aperture  longitudinally  extended,  narrow,  contracted 
posteriorly  ;  surface  smooth  1 

This  remarkable  species  is  easily  distinguished  by  its  elongated  fusiform  shape,  and 
flattened  volutions  which  are  very  oblique.  The  last  volution  is  extremely  elongated,  con- 
tracting gradually  below  the  centre,  and  terminating  in  an  acute  point.  The  aperture  is 
narrow  posteriorly,  gradually  enlarging  to  the  centre,  and  contracting  to  the  anterior 
extremity. 

In  its  usual  condition,  as  casts  of  the  interior,  the  banded  suture  is  not  observed  ;  but  in 
a  single  specimen  from  Middleville,  and  another  from  Mineral  Point  (  Wisconsin ) ,  the 
shell  is  partially  preserved,  and  the  suture  distinctly  banded.  In  both  these  specimens  there 
are  no  visible  surface  markings,  but  these  may  have  been  obliterated  by  maceration. 

Fig.  5  o.  Imperfect  cast  of  a  large  specimen,  showing  a  part  of  the  aperture. 

Fig.  5  6.  A  specimen  preserving  a  portion  of  the  shell,  and  showing  the  great  length  of  the  last  volution 

and  aperture. 
Fig.  5  e.  A  fragment  preserving  the  shell,  and  showing  more  distinctly  the  banded  suture. 

Position  and  locality.  This  species  is  not  unfrequent  in  the  higher  crystalline  portions  of 
the  limestone  at  Watertown.  It  is  extremely  rare  in  other  localities,  and  I  have  seen  but 
two  specimens  from  Middleville  and  one  from  Wisconsin,  showing  that  it  heis  a  wide 
geographical  range.  (State  Collection,  from  Dr.  Crawe.) 
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Genus    C  A  R  IN  A  R  0  P  S  IS. 

[Carinaria,  and  o^n;  from  its  resemblance  to  Carinaria.] 

Character.  Symmetrical,  subconical,  patelliform,  subangulated  or  carinated  on  the  dorsal 
line  ;  apex  incurved  or  convolute  ;  aperture  oval,  narrowed  posteriorly. 

There  are  two  or  three  species  of  shells  having  the  characters  here  given.  They  are 
usually  associated  in  the  rock  with  the  Belkrophon  bilobatus,  and  are  rarely  seen  in  any 
other  situation. 

238.     1.     CARINAROPSIS  CARINATA  (m.  *p.). 

Pl.  XL.  Figs.  1  <i!,  i,  c. 

Depressed  conical ;  apex  incurved  ;  aperture  broadly  expanded,  with  a  narrow  sinus  in 
the  posterior  dorsal  margin,  from  which  a  strong  dorsal  carina  extends  to  the  apex  ;  surface 
concentrically  striated. 

This  species  is  remarkable  for  the  broadly  expanded  aperture  and  sudden  contraction 
towards  the  apex,  which  is  acutely  pointed  and  incurved. 

Figs.  I  a,  b.  Lateral  and  dorsal  views. 

Fig.  1  c.  Lateral  view  of  another  specimen,  showing  a  more  elevated  carina. 

Position  and  locality.  In  the  dark  compact  limestone  at  Middleville  and  Trenton  Falls, 
associated  with  the  Belkrophon  bilobatus. 

239.    2.     CARINAROPSIS  PATELLIFORMIS  (n.  *p.). 

Pl.  XL.  Figs.  2  a,  b. 

Obliquely  subconical,  patelliform,  the  apex  incurved  and  extended  in  a  line  with  or 
beyond  the  margin,  obtusely  carinated  upon  the  dorsal  line  ;  aperture  broadly  oval,  slightly 
narrowed  posteriorly ;  surface  marked  by  fine  concentric  sublamelliform  striae. 

This  species  resembles  in  form  the  recent  Capulus  ;  but  the  structure  of  the  shell  is  quite 
different,  being,  in  this  respect,  closely  allied  to  the  Bellerophon.  There  are  one  or  two 
other  species  in  the  Hudson-river  group,  and  a  single  more  elevated  one  in  the  Trenton 
limestone,  which  has  not  been  satisfactorily  determined. 

Fig.  2  a.  Dorsal  view.     Fig.  2  b.  Lateral  view  of  the  same  specimen. 

This  one  and  the  preceding  species  are  arranged  in  this  connection,  both  from  similarity 
in  the  structure  of  the  shell  to  Bellerophon,  and  from  an  analogy  in  the  form  of  C  carinata. 

Position  and  locality.  In  the  compact  finegrained  limestone,  with  the  preceding  species, 
at  Middleville. 
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240.     1.     BELLEROPHON  BILOBATUS. 

Pl.  XL.  Figs.  3  a,b,c,d. 

Btllerophon  bilobatut.     Sowerbt  in  Sil.  Researches,  1839,  pag.  643.  pi.  19,  6g.  13. 
—  —  Emmons,  Geol.  Report,  1842,  pag.  392,  fig.  6. 

Involute,  subglobose ;  height  and  width  about  equal ;  aperture  bilobate,  large,  sub- 
reniform  ;  surface  marked  by  fine  stria;,  which,  ascending  from  the  umbilicus,  form  a 
broad  arch  on  the  side  of  the  shell,  and,  bending  downwards,  meet  in  an  abrupt  curve  on 
the  dorsal  line. 

The  form  of  this  shell  can  be  readily  understood  from  the  two  figures,  which  are  of  a 
full  grown  individual.  The  arching  of  the  striae  upon  the  dorsal  line  corresponds  with  the 
sinus  in  the  aperture.  The  greater  number  of  individuals  of  this  species  are  smaller  than 
the  one  figured. 

This  species  is  doubtless  identical  with  the  one  described  by  SoweRby  under  this  name. 
It  is  abundant  in  the  Trenton  limestone,  occurring  in  almost  every  locality.  It  is  unknown 
in  the  Utica  slate  and  lower  part  of  the  Hudson-river  group,  though  in  the  higher  part  of 
the  same  it  is  often  found,  and  in  some  localities  is  numerous.  In  the  last  named  situation, 
it  corresponds  exactly  with  specimens  in  the  Caradoc  sandstone  of  Great  Britain,  its 
associated  fossils  being  precisely  similar.  Its  occurrence  in  the  Trenton  limestone,  and  its 
reappearance  near  the  top  of  the  Hudson-river  group,  show  its  vertical  range  to  be  greater 
than  heretofore  supposed.  In  western  localities  this  fossil  is  equally  abundant,  ranging 
through  the  entire  extent  of  strata  of  the  same  period.  It  is  there,  however,  usually  destitute 
of  the  shell,  and  much  distorted  from  pressure. 

Fig.  3  a.  Dorsal  view,  showing  the  sinus  of  the  aperture. 
Fig.  3  b.  Lateral  view,  showing  the  involution  of  the  whorls. 
Fig.  3  c,  d.  Two  views  of  a  smaller  specimen. 

Position  and  locality.  In  the  Trenton  limestone  at  Middleville,  Trenton  Falls,  Herkimer, 
Turin,  Watertown,  Glen's  Falls,  Plattsburgh,  and  numerous  other  localities. 

{State  Collection.) 
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241.    2.     BELLEROPHON  BILOBATUS,  var.  ACUTUS. 

Pl.  XL.  Figs.  4  a,  b,  &  5  a,  b. 
Compare  Bellerophon  acutus,  Sowekby  in  Sil.  Researches,  pag.  643,  pi.  19,  fig.  14. 

Involute,  suborbicular,  compressed,  elongated  ;  last  whorl  acutely  angular  ;  aperture 
oblong,  subtriangular  ;  surface  smooth  or  finely  striated  ;  umbilicus  small. 

The  length  of  this  shell  is  about  once  and  a  half  the  height,  and  the  height  twice  the 
breadth.  It  is  more  elongated  and  less  orbicular  than  the  figure  of  B.  acutus  of  Sowerby  ; 
it  is  also  less  acutely  carinated,  particularly  at  the  commencement  of  the  involution.  The 
acutely  angular,  almost  carinated,  dorsal  margin,  contrasts  strongly  with  the  prevailing 
forms  of  B.  hilobatus  ;  and  this  deviation  does  not  appear  entirely  the  effect  of  pressure, 
but  is  an  original  character  of  the  shell,  which,  in  other  important  particulars,  retains  the 
features  of  the  species. 

Fig.  4  a,  b.  Dorsal  and  lateral  view  of  the  specimen. 

The  specimen  fig.  5  presents  another  variety  of  this  species,  which  is  apparently  due  to 
pressure.  The  aperture  is  broadly  expanded,  and  in  form  like  the  characteristic  varieties  ; 
but  the  shell  is  rapidly  compressed  below,  becoming  sharply  angular,  and  even  distinctly 
carinated.  The  striae  are  similar  to  those  of  the  more  globose  varieties,  but  meeting  in  a 
more  acute  angle  on  the  dorsal  line. 

These  varieties  all  occur  in  a  similar  position  in  the  strata,  and  in  the  same  localities, 
and  are  all  doubtless  referable  to  the  single  species. 

242.    3.     BELLEROPHON  BILOBATUS,  var.  CORRUGATUS. 

Pi..  XL.  Figs.  6  a,  J. 

This  shell  has  the  form  of  the  B.  bilohatus,  with  similar  surface  markings.  The  dorsal 
side,  below  the  aperture,  is  characterized  by  strong  folds  which  reach  half  way  to  the 
umbilicus.  These  folds  are  more  or  less  developed  in  different  individuals,  sometimes 
becoming  as  distinct  as  in  the  one  figured.  The  aperture  in  such  specimens  is  more  angular, 
and  the  sinus  on  the  dorsal  margin  less  regularly  curved.  In  other  respects  there  appears 
to  be  no  essential  difference  between  this  fossil,  and  that  marked  by  simple  strice.  Both  in 
the  specimens  having  this  character,  and  in  those  with  striee  alone,  the  dorsal  margin  is 
sometimes  obtasely  angular,  and  in  others  flattened. 

The  specimen  fig.  6  a  is  in  a  stone  with  three  others,  only  one  of  which  shows  a  slight 
development  of  these  dorsal  folds. 

Fig.  6  6  is  a  specimen  less  distinctly  corrugated. 

This  variety  of  form  occurs  in  the  same  localities  and  position  as  the  preceding  ;  being, 
however,  of  comparatively  rare  occurrence.  {CaHnet  of  Mr.  Moore,  Trenton  Falls.) 

[Pal^bontology.]  S4 
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243.    3.     BUCANIA  EXPANSA  ( n.  sp.). 

Pu  XL.  Figs.  1  a,  b  c,  d. 

Convolute,  trumpet-shaped  ;  volutions  three  or  four,  subangular,  the  last  one  elongated, 
rapidly  enlarging  and  abruptly  expanded  at  the  aperture  ;  aperture  broadly  semicircular 
or  sublimate,  with  a  sinus  at  the  dorsal  side  ;  dorsal  line  obtusely  carinated  ;  section  of  the 
last  volution,  below  the  aperture,  subtriangular  ;  of  the  inner  volutions,  subelliptical,  with 
the  extremities  obtusely  angular ;  original  surface  striated.  Specimen  a  cast. 

This  shell  is  not  unlike  Belleropkon  comuarietis  (Sowerby,  Min.  Conchology,  tab.  469, 
fig.  2);  but  the  volutions  in  that  species  are  represented  as  not  contiguous.  The  species 
under  consideration  differs  from  either  of  the  two  preceding  in  a  very  obvious  manner. 
The  broadly  expanded  aperture  and  obtuse  carina  of  the  last  volution  are  prominent 
features  ;  and  in  fragments,  the  subtriangular  form  of  sections  of  the  last  volution  are  often 
sufficient  to  enable  us  to  identify  the  species.  The  strongly  marked  carina  commences  at 
the  base  of  the  last  volution,  and  continues  to  the  aperture.  The  volutions  are  closely 
pressed  against  each  other,  the  convex  dorsal  side  producing  a  corresponding  depression  on 
the  ventral  side  of  the  contiguous  volution. 

Fig.  7  a.-  View  of  the  back  of  the  shell,  showing  the  strong  carina,  expanded  aperture,  and  sinus  on  the 
dorsal  margiiL     b.  Lateral  view  of  the  same. 

Fig.  7  c.  Transverse  section  of  the  last  volution,  below  the  aperture. 

Fig-  7  d,  e.  Lateral  and  front  view  of  another  specimen,  from  which  the  expanded  portion  of  the  aper- 
ture is  broken  off,  and  showing  also  a  little  deviation  in  form. 

Position  and  locality.  In  the  lower  irregularly  bedded  portions  of  the  Trenton  limestone, 
and  in  the  strata  resting  on  the  Black-river  limestone,  at  Watertown,  Jefferson  county. 

(Statt  Collection.) 

244.     4.     BUCANIA  BIDORSATA  (n.5j9.). 

Pi..  XL.  Figs.  8  a,  b,  c,  d,  e,f,  g. 

Convolute,  subglobose,  with  a  deep  umbilicus ;  volutions  about  three,  the  last  one 
extended  and  somewhat  straight,  gradually  enlarging  and  more  abruptly  expanding  to- 
wards the  aperture  ;  dorsal  margin  with  a  double  or  grooved  carina,  on  the  centre  of  which 
is  a  narrow  elevated  line  ;  on  each  side  of  the  dorsal  band  is  a  broad  groove  or  depression, 
and  an  obtusely  angular  ridge,  the  latter  being  half  way  between  the  centre  and  margin 
of  the  shell ;  surface  ornamented  by  transverse  filiform  striae,  which,  receding  from  the 
umbilicus,  bend  abruptly  backwards  near  the  «en(re,  making  n  more  gentle  curve  on  the 
dorsal  band  ;  aperture  sublunate. 

In  young  specimens,  the  carinal  band  is  very  conspicuotis,  with  a  narrow  elevated 
central  line.  The  lateral  carinas  or  ridges  scarcely  affect  the  direction  of  the  striae ;  the 
depressions  on  the  outside  of  these  are  less  conspicuous  than  on  the  inner  side.  In  this 
respect,  however,  there  is  some  variation  in  specimens  from  different  localities.  In  casts  of 
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the  shell,  the  detail  of  the  surface  markings  is  partially  lost,  and  a  broad  dorsal  carina  is 
sometimes  all  that  is  observable  ;  the  marginal  carinse  are  often  faintly  distinguishable  by 
a  slight  depression  on  either  side.  A  section  below  the  aperture  presents  an  extremely 
excentric  ellipse,  which  is  depressed  on  the  ventral  side  by  the  convexity  of  the  contiguous 
volution. 

Fig.  8  a.  Dorsal  view  of  a  small  specimen,  preserving  a  portion  of  the  shell. 

Fig.  8  b.  View  of  the  aperture,  which  is  very  imperfect. 

Fig.  8  e.  A  fragment,  showing  the  carinae  and  dorsal  band  very  distinctly,     d.  The  same  enlarged. 

Fig.  8  e.  Cast  of  a  larger  specimen,  imperfect  towards  the  aperture,  and  showing  only  the  broad  dorsal 

carina.    /.  Lateral  view  of  the  same,  showing  the  umbilicus. 
Fig.  8  g.  Section  of  the  last  volution  below  the  aperture. 

Position  and  locality.  This  species  occurs  in  the  lower  shaly  portions  of  the  rock  at 
Middleville,  and  in  the  compact  lower  layers  of  the  same  rock,  immediately  above  the 
Black-river  limestone,  at  Watertown,  Jefferson  county.  (State  Collection.) 


245.     5.     BUCANIA  PUNCTIFRONS. 

Pl.  XL.  A.  Figs.  1  a,  b,  c,  d,  e. 
Bellerophon  punctifrotu.     Emmons,  Geol.  Report,  1S42,  pag.  392,  fig.  5. 

Convolute,  suborbicular  ;  volutions  about  three,  gradually  enlarging,  rounded  upon  the 
back  ;  dorsal  line  marked  by  an  abrupt  narrow  carinal  band  ;  sides  of  the  volutions 
abruptly  rounded,  suddenly  depressed  into  a  broad  deep  umbilicus,  which  reveals  the 
inner  volutions  ;  surface  marked  by  rounded  or  rhomboidal  punctures,  which  are  regularly 
arranged  in  lines  in  two  directions  ;  carinal  band  marked  by  close  curved  stria2 ;  the  last 
volution  is  little  extended,  and  abruptly  expanded  near  the  aperture,  which  has  a  shallow 
sinus  on  the  dorsal  margin. 

This  beautiful  species  is  readily  distinguished  by  the  peculiarly  ornamented  surface.  The 
dorsal  band  is  sometimes  abruptly  elevated,  and  at  other  times  even  with  the  surface  of 
the  shell,  and  marked  by  curved  striae.  In  a  single  specimen  I  have  detected  lateral 
longitudinal  ridges,  which  interrupt  the  regularity  of  the  surface  markings  ;  but  these 
appear  to  be  accidental. 

Fig.  1  a.  Dorsal  view  of  a  small  specimen,     b.  Lateralview,  showing  the  umbilicus. 

Fig.  1  e.   Dorsal  view  of  a  larger  specimen,  showing  the  elevated  carinal  band,  which  does  not  rise 

above  the  surface  on  the  lower  part  of  the  shell. 
Fig.  1  d.  Lateral  view  of  another  specimen,  showing  the  side  of  the  shell,  which  is  obtusely  angular 

with  obscure  longitudinal  ridges. 
Fig.  1  e.  A  portion  of  the  surface  enlarged. 

Position  and  locality.  This  species  occurs  in  the  higher  crystalline  portions  of  the  rock 
at  Middleville  and  Watertown.  (^'ate  Collection.) 

24* 
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246.     1.     CYRTOLITES  COMPRESSUS. 
Pu  XL.  A.  Figs.  2  a,  ft,  e,  d,  «,/. 
Rererence  Phragmolites  eompressua,  Coktbad,  Ann.  Gieol.  Report,  183S,  p.  110. 

Discoidnl ;  volutions  scarcely  contiguous,  very  gradually  enlarging,  rounded  on  the  sides, 
sharply  and  profoundly  carinated  on  the  dorsal  margin  ;  greatest  diameter  of  the  volutions 
from  the  dorsal  to  the  ventral  side  ;  aperture  scarcely  expanded  ;  surface  ornamented  by 
transverse,  zigzag  or  abruptly  undulating,  elevated,  subimbricating  lamelloj,  and  finer 
transverse  and  longitudinal  stria;. 

This  very  beautiful  and  unique  species  is  readily  distinguished  by  the  undulating  elevated 
lamellae,  which  mark  the  surface  at  more  or  less  distant  intervals.  Every  forward  bend  of 
these  lines  is  accompanied  by  a  slight  depression  behind  it,  and  every  retral  bend  shows  a 
broad  slightly  elevated  ridge  behind.  This  character  is  not,  however,  always  conspicuous, 
but  sometimes  gives  a  nodulose  appearance  to  the  shell.  The  sharp  dorsal  carina  fills  a 
narrow  groove  in  the  ventral  side  of  the  inner  volutions,  the  sides  of  which  are  not  other- 
wise in  contact. 

The  Genus  Phragmolites  of  Conrad  (ut  supra)  was  founded  upon  this  species,  on  the 
supposition  that  it  was  septate  internally,  which  is  not  true,  as  I  have  had  opportunities  of 
examining  the  interior.  The  undulated  lines  are  merely  superficial,  and  rarely  at  equal 
distances  from  each  other  in  different  shells.  The  Genus  Cyrtolites  was  organized  by  Mr. 
Conrad  for  the  reception  of  a  species  from  the  Hudson-river  shales  :  that  species,  like  the 
present,  is  profoimdly  carinated  ;  the  carina  filling  a  groove  in  the  ventral  side  of  the 
volutions,  which  are  scarcely  contiguous.  The  surface  in  both  is  peculiarly  ornamented  and 
subnodulose,  the  volutions  having  a  greater  longitudinal  than  transverse  diameter.  I  have 
therefore  removed  this  species  from  Phragmolites,  and  placed  it  under  Cyrtolites,  the 
typical  species  of  which  is  C.  ornatus.  It  may  be  remarked,  in  this  place,  that  these  species 
differ  in  essential  characters  from  any  of  the  Bucani^,  to  which  they  are  in  some  respects 
allied. 

Fig.  2  a.  Lateral  view  of  a  specimen,  having  the  sinuous  lamellse  at  the  ordinary  distance  asunder. 
Fig.  2  b.  Dorsal  view  of  the  same. 

Fig.  2  e.  Lateral  view  of  a  specimen,  where  the  elevated  lamellse  are  more  distant.  ^ 

Fig.  2  d.  Lateral  view  of  another,  showing  the  lamellsB  closely  arranged. 
Fig.  2  e.  A  cast,  which  is  smooth,  with  the  exception  of  the  elevated  carina. 

Fig.  2/  A  portion  of  the  surface  enlarged,  showing  the  finer  transverse  and  longitudinal  strioe,  and  the 
subnodulose  appearance  of  the  surface. 

Position  and  locality.  This  species  occurs,  in  its  greatest  perfection,  in  the  lower  shaly 
strata  of  the  Trenton  limestone  at  Middleville.  It  is  found,  also,  in  the  higher  crystalline 
part  of  the  rock  at  the  same  place ;  and,  in  the  form  of  costs,  in  the  higher  crystalline 
portions  of  the  same  rock  at  Watertown. 
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247.    2.    CYRTOLITES  TRENTONENSIS. 

Pi..  XL.  A.  Figs.  3  a,  b,  c,  d  ;  and  Pi,.  XLI.  Figs.  1  a,  b,  c. 

Cyrtolite*  trentonensu.    Conrad,  Jour.  Acad,  Nat.  Science,  1842,  Vol.  viii,  pag.  270,  pi.  17,  fig.  4. 
Compare  Eeeuliomphalxa  minor,  Pobtlock,  Geol.  Rep.  Londonderry,  1843,  pag.  412,  pi.  30,  figs.  11  &  12. 

Shell  slender,  angular,  gradually  curving  and  tapering  to  an  acute  point,  making  rather 
less  than  an  entire  volution  ;  dorsal  and  ventral  margins  angulated  or  subcarinated  ;  lower 
side  distinctly  angulated  ;  upper  side  less  prominently  angulated,  and  suddenly  contracted 
on  the  inner  margin  ;  section  subquadrangular  ;  aperture  scarcely  expanded ;  surface 
marked  by  obliquely  transverse  strise. 

This  peculiar  little  shell  has  the  appearance  of  a  claw  or  talon,  making  from  two  thirds 
to  nearly  an  entire  volution.  It  bears  considerable  resemblance  to  Ecculiomphalus  minor, 
cited  above.  It  differs  in  some  important  characters  from  the  typical  species  of  Cyrtolites  of 
Conrad,  which  he  describes,  however,  as  being  in  form  like  Cyrtoceras*  It  is  usually  an 
obscure  fossil,  occurring  as  ceists  of  the  interior,  and  destitute  of  surface  markings. 

Plate  XL.  A. 
Fig.  3  a,  b.  View  of  the  upper  surface  of  two  individuals. 
Fig.  3  e.  Lower  surface  of  the  same. 
Fig.  3  d.  Dorsal  view. 

Plate  XLI. 
Fig.  1  *.  Lower  surface  of  an  imperfect  specimen. 
Fig.  1  ft.  A  portion  of  the  surface  strias  enlarged. 
Fig.  1  e.  Section  of  the  shell  below  the  aperture;  the  upper  side  of  the  figure  being  the  dorsal  margin. 

Position  and  locality.  In  the  higher  strata  of  the  Trenton  limestone  at  Middleville  ;  in  a 
lower  position,  in  the  same  rock,  on  the  Mohawk  valley,  associated  with  Isotelus,  S^c;  and 
in  the  same  rock  at  Carlisle,  Pa.  (State  Collection;  Cabinet  of  Ui.  Conrad.) 


*  Mr.  Morris  {Catalogue  of  British  Fosailt,  p.  216)  regards  Cyrtolites  as  identical  with  Ecculiomphalus,  and 
remarks  that  the  former  should  be  retained.  Although  unwilling  to  allow  the  present  and  succeeding  species  to  remain 
under  Cyrtolitet,  I  have  so  arranged  them  for  the  present ;  believing  that  the  Genus  Ecculiomphalus,  or  some  other, 
will  include  thoae  forms  like  the  one  under  consideration. 


4?- 
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248.     3.     CYRTOLITES  FILOSUM. 

Pl.  XLI.  Figs.  3  a,  b 
Cyrtoeerai  [CyrtolUet?']  fitonan,  Conrad  in  MS.    E^kiions,  Geol.  Report,  1842,  pag.  372,  fig.  4. 

Shell  forming  a  nearly  straight,  gradually  tapering,  rounded  tube  in  its  upper  part, 
curving  towards  the  extremity,  and  making  little  more  than  half  a  volution  ;  surface 
marked  by  fine  transverse  lamellose  striae,  which  bend  downwards  in  an  arch  on  the  back 
of  the  shell ;  section  circular. 

This  species  has  been  given  by  Dr.  Emmons  as  a  Cyrtoceras,  but  inadvertently,  as  he 
considers  it  destitute  of  septa.  The  specimen  figured  is  the  only  one  known,  and  it  is 
imperfect  towards  the  aperture.  The  shell  is  removed  and  broken  in  several  places,  but 
reveals  no  evidence  of  septa,  though  the  surface  markings  indicate  that  it  is  a  cephalopod. 
I  am,  therefore,  still  uncertain  as  to  the  true  place  of  this  species. 

Fig.  3  a.  Lateral  view  of  the  specimen  imbedded  in  stone,  the  apex  being  concealed. 
Fig.  3  b.  View  of  the  dorsal  side  of  a  small  portion  of  the  shell,  showing  the  arched  strisB. 

Positum  and  locality.  This  species  has  been  seen  only  in  the  higher  Crystalline  part  of 
the  rock  at  Watertown,  Jefferson  county.  {State  Collection.) 

I  have  seen  fragments  of  one  or  two  other  species  of  analogous  form,  where  there  was 
no  evidence  of  septa,  but  have  hesitated  to  arrange  them  in  this  association,  hoping  that 
that  some  fortunate  discovery  would  reveal  their  true  character.  I  am  the  more  doubtful  in 
this  matter  regarding  forms  like  the  Cyrtoceras,  since  I  have  learned  that  the  tubes  of 
the  true  Orthoceras  do  exist  without  any  evidence  of  a  septate  character,  while  other 
specimens,  precisely  similar  in  every  other  respect,  are  provided  with  septa.  The  absence 
of  septa,  in  such  cases,  does  not  always  appear  due  to  accidental  destruction,  but  to  their 
non-development ;  and   perhaps   the  same   may  be  true  in   regard   to  those  forms   like 

CVRTOCERAS. 
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CEPHALOPODA  OF  THE  TRENTON  LIMESTONE. 
Plates  XL.  A.  (in  part),  &  XLI.  -  LVIII. 

The  great  abundance  of  a  single  family  of  this  order,  the  Orthocerata,  constitutes  a 
peculiar  feature  of  the  strata  of  this  period.  Here  they  attain  their  maximum  development, 
and  at  no  subsequent  period  during  the  palaeozoic  era  do  they  appear  in  any  thing  like  equal 
abundance.  At  the  base  of  this  r»ck,  in  the  Black-river  limestone,  I  have  already  shown 
(page  52)  that  there  was  a  remarkable  development  of  individuals  of  this  family,  though 
comprising  a  few  species  only.  During  the  present  period,  we  find  a  large  number  of 
species,  many  of  which  are  exceedingly  abundant  and  widely  distributed  5  while  others, 
so  far  £is  known,  are  of  rare  occurrence. 

Near  the  beise  of  the  Trenton  limestone,  where  I  have  had  good  opportunities  of  seeing 
the  strata,  the  Orthoceras  is  very  rare  ;  while  the  few  species  of  Cyrtoceras,  known  in 
the  rock,  seem  almost  confined  to  that  position.  As  we  ascend  in  the  strata,  specimens  of 
Orthoceras  are  occasionally  found,  but  never  abundantly  in  the  lower  half  of  the  deposit. 
The  Trocholites,  which  differs  from  Lituites  principally  in  the  position  of  the  siphuncle, 
is  abundant  in  the  central  part  of  the  rock,  occupying  but  a  small  thickness,  and  mostly 
confined  to  a  few  localities  in  the  vicinity  of  Middleville  and  Trenton  Falls.  At  about  the 
same  point  we  find  the  Orthocerata  increasing  in  numbers,  and,  in  succeeding  beds,  they 
occur  in  such  profusion  as  to  lie  in  contact  with  each  other,  imbedded  in  myriads.  In  the 
highest  beds  of  this  limestone,  in  many  places  they  have  nearly  disappeared,  though  in 
some  portions  of  the  succeeding  slate  they  are  again  abundant.  It  is  not  a  little  remarkable, 
that  notwithstanding  the  abundance  of  this  genus  of  chambered  shells,  so  few  species  of 
other  cephalopods  should  occur  in  the  same  strata.  The  two  species  of  Lituites  known  in 
the  Black-river  limestone,  are  not  known  in  this  position  ;  the  only  representative  of  the 
family,  known,  being  a  single  specieSj  besides  the  Trocholites  just  noticed. 

From  the  immense  profusion  of  the  Orthocerata,  which  can  scarcely  be  overstated,  we 
should  expect  to  find  specimens  so  well  preserved  that  the  entire  form  and  structure  could 
be  ascertained  ;  but  this  is  not  true.  Almost  all,  and  indeed  every  specimen  found,  is  more 
or  less  imperfect ;  whether  young  or  old,  of  large  or  small  species,  they  have  suffered 
injury,  in  a  greater  or  less  degree,  before  being  imbedded  in  the  sediment  which  now 
envelops  them.  This  condition  of  the  specimens,  many  of  which  are  small,  we  are  not 
prepared  to  find,  if  we  regard  them  as  internal  shells,  where  the  muscular  body  of  the 
enclosing  animal  might  have  protected  them  till  they  were  surrounded  with  the  soft  cal- 
careous mud.  In  their  present  condition,  however,  we  are  compelled  to  depend  upon  frag- 
ments, and  to  indicate  the  specific  differences  by  the  surface  marking  when  preserved  ;  or, 
in  its  absence,  by  the  form  of  the  tube,  distance  of  the  septa,  and  position  of  the  siphuncle. 

In  another  place,  I  shall  endeavor  to  illustrate  the  habits  of  the  Orthocerata  more  in 
detail ;  showing  their  structure,  mode  of  development,  and  other  peculiarities  derived  from 
the  examination  of  a  vast  number  of  specimens  obtained  from  the  Trenton  and  Black-river 
limestones. 
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249.     1.    TROCHOLITES  AMMONIUS. 

Pi^  XL.  A,  Figs.  4  o  -  At. 

mnehoNlet  ammenhu.  ComiAD,  Ann.  Geol.  Report,  1S3S,  p.  119.  See  also  Generic  description  of  TrocholUei 

revised,  in  Jour.  Acad.  Nat.  Science,  1842,  Vol.  viii,  p.  274. 
—  —  Emmons,  Geol.  Report,  1843,  pag.  373,  6g.  4. 

Compare  Lituitet  comuarittia,  Sowerby  in  Sil.  Researches,  1839,  pag.  643,  pi.  20,  f.  20,  &  lb.  pi.  22,  f.  18. 

—  —  PoRTLOCK,  Geol.  Rep.  Londonderry,  1813,  pag.  3S2,  pi.  28  B,  fig.  7  a,  b. 

—  —  VEBNEtriL,  Pal.  Russia  and  Vr.  Mountains,  1845,  pag.  359,  pi.  25,  fig.  7  a,  b, 

—  odini.  Id.  lb.  pag.  361,  pi.  25,  fig.  8.     Clymenia  odinil  Gichwau),  1840. 

Discoidol ;  volutions  in  the  same  plane,  about  four,  rounded,  slightly  concave  on  the 
ventral  side,  gradually  enlarging  in  size  towards  the  aperture,  which  is  slightly  expanded ; 
surface  marked  by  lamellose  irregular  and  oblique  transverse  striae  or  ridges,  between  and 
upon  which  are  finer  lamellose  stria;,  covering  the  outer  surface,  and  giving  it  a  peculiar 
textural  or  netted  appearance  ;  striae  meeting  in  an  arch  upon  the  back  ;  septa  direct,  or 
slightly  undulated  on  the  dorsal  side  ;  outer  chamber  large  ;  siphuncle  ventral. 

This  is  a  very  beautiful  and  interesting  shell,  and  its  usual  appearance  is  very  correctly 
represented  in  the  figures.  In  examining  a  large  number  of  specimens,  I  have  never  found 
one  where  the  last  volution  extended  in  a  direct  line.  I  have  been  inclined  to  regard  our 
species  as  identical  with  Lituites  comuarietis  of  Sowerby  ;  but  if  the  one  figured  by  de 
Verneuil  is  identical,  our  species  presents  some  important  variations.  The  striae  meet  in 
an  arch  upon  the  back,  and  not  in  an  acute  angle  forming  a  V  as  in  the  latter.  In  a  single 
injured  specimen,  however,  I  have  detected  a  few  of  the  striae  near  the  aperture,  meeting 
in  this  manner  upon  the  back,  while  the  others  present  the  usual  appearance.  The  peculiar 
character  of  the  surface  is  produced  by  the  numerous  crowded  edges  of  lamellae,  which, 
in  perfect  specimens,  are  somewhat  regularly  undulating.  When  the  shell  is  partially 
exfoliated,  the  textural  character  of  the  surface  is  destroyed,  and  it  is  only  marked  by  fine 
oblique  striae.  The  stronger  striae  are  very  variable,  being  sometimes  so  prominent  as  to 
deserve  the  name  of  ridges,  and  at  other  times  are  only  slight  undulations  ;  while  in  many 
instances  they  are  not  at  all  developed,  and  the  surface  is  marked  only  by  the  finer 
lamellose  striae. 

Upon  a  careful  examination  of  the  figures  and  descriptions  of  Lituites  odini  of  Vernedil 
{Clymenia  of  Eichwald  ) ,  I  am  satisfied  that  our  species  is  closely  allied,  if  not  identical 
with  that  one,  and  that  it  is  quite  distinct  from  the  L.  comuarietis  of  Russia.  The  striae  of 
L.  odini  are  arcuate  upon  the  back,  precisely  as  in  our  specimens  ;  the  septa  are  likewise 
slightly  undulating  or  bent  towards  the  aperture  on  the  back,  particularly  those  of  the  inner 
volutions  ;  and  the  whole  aspect  of  the  shell  is  decidedly  like  the  New-York  specimens, 
where  the  outer  surface  is  exfoliated.  In  the  Russian  specimen,  however,  the  siphuncle  is 
not  represented  so  close  to  the  ventral  side  of  the  volution  as  it  is  in  our  specimens.  This 
may  happen  in  the  last  volution,  where  it  is  produced  in  a  direct  line,  and  less  appressed 
on  the  ventral  side  by  contact  with  the  inner  ones. 
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There  may  be  some  doubt  as  to  the  propriety  of  separating  this  species  from  Lituites, 
which  has  been  done  principally  on  account  of  the  ventral  position  of  the  siphuncle  ;  since 
this  deviation  is  not  usually  regarded  as  important.  M.  de  Verneuil,  speaking  of  this 
position  of  the  siphuncle  in  L.  odini,  does  not  consider  it  as  sufficient  to  found  a  generic 
distinction. 

Fig.  4  ffi.  A  small  perfect  specimen,  showing  the  lamellose  striae  in  great  perfection.    ■■ 

Fig.  i  b.  A  large  specimen,  preserving  the  lamellose  surface. 

Fig.  4  c.  Dorsal  view,  showing  the  archings  of  the  striae  upon  the  back. 

Fig.  4  d.  A  specimen  denuded  of  the  shell,  showing  the  septa  and  deep  outer  chamber. 

Fig.  4  e.  Section,  showing  the  position  of  the  sipliuncla 

Fig.  if,g.  Lateral  and  dorsal  view  of  a  fragment  of  an  inner  volution,  showing  a  shght  undulation  of 

the  septa  on  the  back. 
Fig.  4  A.  Lateral  view  of  a  fragment  partially  denuded  of  the  shell,  showing  only  the  oblique  transverse 

ridges. 
Fig.  4  i.  Dorsal  view  of  the  same,  showing  the  arching  of  the  striae  upon  the  back. 
Fig.  4  k.  Section  of  the  same,  showing  the  position  of  the  siphuncle. 

Position  and  locality.  This  shell  occupies  a  central  position  in  the  Trenton  limestone, 
being  unknown  in  the  lower  part,  but  passing  upwards  into  the  Utica  slate,  where  it  is  of 
less  frequent  occurrence.  {,State  Collection.) 


250.     1.     CYRTOCERAS  LAMELLOSUM  (n.  SJ9.). 

Pl.  XLI.  Figs.  2  a,  b,  e. 

Subcylindrical,  gradually  curving  and  tapering  ;  aperture  somewhat  expanded,  and  the 
shell  slightly  constricted  just  behind  ;  septa  closely  arranged  ;  surface  with  transverse 
undulating  squamose  lamellae,  which  are  abruptly  bent  backwards  on  the  dorsal  line  ; 
lamellae  equidistant  with  the  septa,  but  not  corresponding  to  them  ;  spaces  between  the 
lamellae  marked  by  fine  transverse  striae. 

The  form  of  the  entire  shell  is  unknown,  the  only  specimen  seen  being  a  fragment  : 
this,  however,  is  weir  characterized  in  its  surface  markings,  which  resemble  in  some 
degree  those  of  the  Cyrtolites  compressus  ;  but  the  lamella  are  more  squamose,  and  less 
abruptly  undulating,  as  well  as  more  closely  arranged  than  is  usual  in  that  species.  An 
exfoliation  of  the  shell  on  one  side  exposes  the  interior,  which  is  clearly  septate. 

Fig.  2  a.  Lateral  view  of  the  fragment 

Fig.  2  b.  Dorsal  view  of  the  same. 

Fig.  2  c.  Magnified  portion  of  the  surface. 

Position  and  locality.  In  the  lower  part  of  the  Trenton  limestone  at  Middleville. 
[Palaeontology.]  25 
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251.     2.     CYRTOCERAS  ANNUL  ATOM  (n.sp.)- 

Pu  XLI.  Figs.  4  a,  b,  c,d;  and  Fig.  5. 

Gradually  curving,  expanding  towards  the  aperture  ;  surface  annulated  by  strong  ridges, 
which,  with  the  intermediate  spaces,  are  marked  by  fine  transverse  striae ;  siphuncle 
central ;  septa  plain,  f 

This  species  is  readily  recognized  among  all  the  others,  at  present  known,  in  this  rock, 
by  its  elevated  annulating  ridges  and  fine  striae,  in  which  it  is  very  similar  to  some  of  the 
Orthocerata.  The  shell  is  pretty  uniformly  curved,  gradually  enlarging,  and  more  abruptly 
expanding  towards  the  aperture.  It  occurs  in  fragments,  a  perfect  specimen  not  having 
been  seen.  The  central  position  of  the  siphuncle  is  a  departure  from  the  usual  character  of 
Cyrtoceras,  and  on  this  account  may  be  regarded  as  a  bent  Orthoceras  ;  but  it  enlarges 
more  rapidly  towards  the  aperture  than  ordinary  species  of  tliat  genus,  and  being  constant 
in  its  curvature,  this  may  be  regarded  as  its  normal  form. 

Fig.  4  a.  A  large  fragment,  which  is  a  cast,  retaining  the  annulations. 
Fig.  4  4-  A  smaller  fragment,  retaining  the  shell  and  transverse  strise. 
Fig.  4  c.  Section  of  the  last,  showing  the  siphuncle. 
.  Fig.  4  rf.  A  portion  of  the  surface  magnified. 
Fig.  5.  A  fragment  of  the  same  species,  nearer  the  aperture. 

Position  and  locality.  In  the  lower  shaly  strata  at  Middleville,  and  in  the  higher  crystal- 
line strata  of  the  same  rock  at  Watertown.  (State  Collection.) 

252.     3.     CYRTOCERAS  MACROSTOiMUM. 

Pi.  XLII.  Figs.  1  a,  ft,  c,  &  3  a,  6. 
t 
Cyrtoceras  marginalis.    Conrad,  Proc.  Acad.  Nat  Sciences,  1843,  Vol.  i,  p.  334. 
Not  Cyrtoceras  marginale,  Phillips,  Pal.  Fossils,  1841,  pag.  115,  pi.  46,  fig.  219. 

Subconical,  slightly  incurved,  rapidly  enlarging  from  the  apex ;  outer  chamber  large, 
forming  about  half  the  length  of  the  fragment ;  septa  closely  arranged  ;  siphuncle  dorsal  i 
section  not  entirely  circular  ;  surface  1 

The  fragment  measures  four  inches,  the  outer  chamber  occupying  one  half  the  length. 
There  are  twenty-five  septa  remaining  in  the  portion  preserved.  The  diameter  of  the  smaller 
extremity  is  half  an  inch  ;  and  of  the  larger,  one  inch  and  seven-eighths,  the  edge  being 
broken.  The  septa  are  interrupted,  and  slightly  bent  upwards  along  the  dorsal  line,  by  the 
siphuncle.  The  elliptical  form  of  the  section  is  due  to  pressure,  the  natural  form  being 
circular. 

The  larger  specimen  described  is  from  Wisconsin,  where  it  occurs  associated  with  Trenton 
limestone  fossils.  Fragments  of  the  same  have  been  seen  in  New- York  and  in  Pennsylvania. 
The  fragment  3  o  6  is  probably  of  the  same  species,  since  a  careful  examination  shows  that 
it  is  not  identical  with  Bed.  This  specimen  is  marked  by  closely  arranged  lamellose  strise. 
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which  bend  abruptly  downward  over  the  dorsal   line,  in  form  like  the  letter  V.   The 
siphuncle  is  also  dorsal. 

Tig.  1  a.  A  frag'raent,  showing  a  partial  section. 

Fig.  1  i.  A  large  fragment,  showing  the  wide  outer  chamber. 

Fig.  1  c.  Section  of  the  smaller  extremity  of  the  last. 

Fig.  3  a.  Dorsal  view  of  a  fragment  probably  identical ;  the  striae  in  the  figure  do  not  bend  so  abruptly 

as  in  the  original.  ,s 

Fig.  3  b.  Lateral  view  of  the  same. 

Position  and  locality.  In  the  Trenton  limestone  at  Middleville  (  N.  Y.),  Carlisle  (Pa.), 
and  in  light  buff-colored  limestone  of  the  same  age  at  Mineral  Point  (  Wisconsin) . 

( state  Collection ;  Cabinet  of  Mr.  Conrad.) 

253.    4.     CYRTOCERAS  CONSTRICTOSTRIATUM  (n.  5p.). 

Pi,.  XLII.  Figs.  2  a,  b,  and  3  c,  d. 

Very  gradually  curving,  and  enlarging  towards  the  aperture,  which  is  but  little 
expanded  5  septa  approximate ;  siphuncle  dorsal ;  surface  marked  by  filiform  transverse 
striae,  which,  at  intervals,  are  bent  abruptly  downwards,  or  constricted  ;  section  elliptical. 

This  species,  from  its  very  slight  curvature  and  gradual  tapering,  might  perhaps  be 
regarded  as  an  Orthoceras  ;  from  which,  however,  I  believe  it  to  be  distinct.  I  have  relied 
mainly  on  the  external  markings  to  characterize  the  species,  but  have  arranged  with  the 
one  thus  marked,  other  fragments,  which  appear  to  me  of  the  same  species,  though 
destitute  of  the  shell. 

Fig.  3  c.  A  fragment,  showing  the  surface  markings. 

Fig.  3  d.  Section  of  the  same,  which  does  not  show  the  siphuncle. 

Fig.  2  a.  A  fragment,  showing  several  of  the  septa  and  a  part  of  the  outer  chamber. 

Fig.  2  b.  Transverse  section,  somewhat  compressed,  showing  the  position  of  the  siphuncle. 

Position  and  locality.  This  species  usually  occurs  in  fragments  in  the  lower  shaly  layers 
of  the  Trenton  limestone  at  Middleville.  A  single  specimen,  o°ly>  has  been  found  in  the 
upper  part  of  the  rock  at  the  same  place. 

254.    5.     CYRTOCERAS  MULTICAMERATUM  (n.  si9.). 
Pl.  XLII.  Fig.  4. 
This  specimen  is  a  fragment  denuded  of  the  shell ;  it  is  somewhat  straight  above,  more 
abruptly  curving  below,  and  gradually  tapering.  It  is  remarkable  for  the  close  approxima- 
tion of  the  septa. 

The  specimen  is  too  obscure  and  imperfect  to  be  reliable,  but  is  given  as  clearly  showing 
its  distinction  from  the  other  species. 

Position  and  locality.  In  the  lower  shaly  beds  of  the  Trenton  limestone  at  Middleville. 

{State  Collection.) 
25* 
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255.     6.     CYRTOCERAS  ARCUATUM  ( n.  sp.) . 

Pl.  XLII.  Figs.  5  a.  b,  e. 

Broadly  curving,  and  very  gradually  tapering ;  septa  approximate,  thin  ;  section 
elliptical ;  siphuncle  dorsal  1 

This  species  has  the  appearance  of  a  curved  Orthoceras  ;  but  I  have  seen  several 
fragments  of  the  same,  all  of  which  are  curved,  while  I  do  not  know  a  straight  species 
having  the  same  characters.  The  specimen  figured  is  compressed,  giving  the  section  a  very 
eccentric  elliptical  form.  The  siphuncle  is  obscure,  but  there  is  some  indication  of  its 
existence  upon  the  dorsal  margin. 

Fig.  5  a.  Lateral  view  of  the  specimen,  which  is  crushed  towards  the  lower  extremity. 

Fig.  5  b.  Section  of  the  same. 

Fig.  5  c.  The  base  of  a  parasitic  coral,  or  of  a  crinoid,  attached  to  the  fossil. 

Position  and  locality.  In  the  lower  shaly  layers  of  the  Trenton  limestone  at  Middle vi  lie. 


256.    7.     CYRTOCERAS  CAMURUM  ( 71.  ip.). 

Pl.  XLU.  Fig.  6. 

This  species  is  somewhat  similar  in  form  to  the  last,  but  curving  more  rapidly.  The 
septa  are  more  distant,  being  once  and  a  half  those  of  the  last  species.  The  siphon  is  dorsal, 
as  shown  in  some  fragments  of  the  same. 

This  species  is  not  rare  in  the  lower  strata  of  the  Trenton  limestone  ;  but  it  is  almost 
always  so  intermingled  with  other  fossils,  that  it  cannot  be  separated  except  in  fragments. 
It  is  clearly  distinct  from  the  other  species,  though  it  is  at  present  impossible  to  designate 
the  important  characters  of  an  entire  specimen. 

Position  and  locality.  In  the  lower  strata  of  this  rock  at  Middleville,  in  a  situation  where 
all  the  other  species  of  the  genus  known  in  the  Trenton  limestone  are  found,  two  only 
being  known  in  a  higher  position  in  the  same  rock. 


Genus   ONCOCERAS. 

f  Greek,  oyxos,  a  bending  or  protuberance,  and  xspas,  a  horn ;  the  central  portion  of  the  fossil 
resembling  a  flexed  and  enlarged  joint] 

Character.  Tube  curved ;  aperture  constricted ;  lower  part  of  the  outer  chamber,  and 
upper  part  of  the  septate  portion,  ventricose,  abruptly  contracting  towards  the  apex  ; 
sipliuncle  small,  dorsal ;  septa  plane,  nearly  flat,  slightly  elevated  on  the  dorsal  margin. 

This  genus  will  probably  be  found  restricted  to  the  lower  paIa;ozoic  strata. 
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257.     1.     ONCOCERAS  CONSTRICTUM  (re.  JJ9.). 

Pl.  XLI.  Fig3.  6  a  -/,  and  7  a,  b,  c,  d. 

Shell  curving,  ventricose  in  the  middle,  abruptly  constricted  near  the  aperture,  and 
rapidly  tapering  towards  the  apex  ;  septa  very  slightly  convex,  numerous,  approximate, 
slightly  undulating  and  bending  upwards  on  the  dorsal  margin ;  section  ovate,  with  the 
dorsal  side  narrower  and  somewhat  obtusely  angular ;  siphuncle  small,  dorsal ;  surface 
striated  transversely. 

The  characters  here  given  are  those  presented  by  a  number  of  specimens  examined, 
though  with  some  little  variation,  depending  on  local  circumstances,  or  the  nature  of  the 
strata.  I  have  decided  to  retain  all  the  various  forms  as  one  species,  though  we  may  yet  be 
able  to  separate  them. 

This  fossil  has  the  form  of  Phragmoceras,  which  it  resembles  in  the  contraction  of  the 
aperture  ;  while  the  position  of  the  siphuncle  is  different,  being  dorsal  as  in  Cvrtoceras. 
It  appears  sufficiently  distinct  from  the  latter  to  constitute  a  new  genus,  allied  to  Phrag- 
moceras, and  in  some  respects  to  Gomphoceras.  It  is  recognized  when  perfect,  not  only 
by  the  contraction  of  the  aperture,  but  by  the  ventricose  character  of  the  lower  part  of 
the  outer  chamber  and  upper  part  of  the  septate  portion,  below  which  it  is  again  suddenly 
contracted  towards  the  apex.  The  base  of  the  shell  is  often  nearly  perfect,  but  the  apex  is 
usually  destroyed,  or  extends  into  a  curved  prolongation  like  that  represented  in  6  f,  in 
which  there  is  no  evidence  of  septa.  I  have  seen  this  kind  of  termination  in  two  or  three 
instances,  while  all  the  other  specimens  have  been  imperfect  like  6  d  e.  The  septa  are 
exceedingly  thin  ;  and  from  the  slight  convexity,  the  edges  of  the  chambers  in  the  cast  are 
remarkably  angular  and  sharply  defined,  presenting  an  appearance  very  different  from  the 
Cyrtoceras  or  Orthoceras  of  the  Trenton  limestone,  and  which  is  sufficient  to  distinguish 
the  species  even  in  casts  of  a  single  chamber. 
Fig.  6  a.  View  of  the  ventral  side  of  an  imperfect  specimen. 
Fig.  6  b.  Lateral  view  of  the  same,  showing  the  sudden  contraction  below  the  outer  chamber  :  the 

aperture  is  imperfect. 
Fig.  6  c.  Section  of  the  lower  extremity,  showing  the  small  dorsal  siphuncle. 
Fig.  6  d.  A  smaller  specimen,  showing  the  same  form  as  the  last. 
Fig.  6  «.  A  shorter  and  more  ventricose  specimen.  (The  transverse  lines  on  the  upper  half  of  the  figure, 

indicating  septa,  are  incorrect.) 
Fig.  6/  The  apicial  extremity  of  the  fossil.  Two  or  three  specimens  have  been  found,  with  an  ap- 
pendage or  termination  of  this  kind. 
Figs.  7  a,  e.   Dorsal  and  lateral  views  of  a  fragment,  showing  the  direction  of  the  septa. 
Figs.  7  b,  d.  Sections  of  different  specimens,  showing  the  position  of  the  siphuncle,  and  the  narrowing 
of  the  dorsal  side  of  the  shell. 

Position  and  locality.  This  species  is  comparatively  rare  in  all  the  localities  examined. 
It  occurs  at  Middleville,  in  the  lower  part  of  the  rock  ;  while  at  Watertown  a  few  speci- 
mens have  been  seen  in  the  higher  part  of  the  same  rock,  and  I  have  received  a  specimen 
from  Mr.  Joseph  Clarke,  of  Cincinnati,  Ohio.  (>"'''«'«  Collection.) 
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258.     11.     ORTHOCERAS  ARCUOLIRATUM  (n.  sp.). 

Vu.  XLII.  Figs.  7  o.  b,  c. 
Camtrocerat'  trentonensit  (siphuncle),  Conrad  in  MS.     B^mons,  Geol.  Report,  pag.  397,  fig.  4. 

Slender,  very  gradually  tapering  to  an  acute  point ;  surface  marked  by  strong  and 
extremely  arching  or  undulating  annulations,  and,  obscurely,  by  fine  longitudinal  striae  ; 
annulations  about  equalling  the  spaces  between  them  ;  outer  chamber  and  aperture  un- 
known ;  section  circular  ;  siphuncle  central. 

The  distinguishing  features  of  this  species  are  its  slender  form  and  extremely  arched 
annulations,  which,  in  half  the  circumference,  ascend  twice  the  width  of  the  space  between 
each  annulation.  All  the  other  annulated  species  have  the  ridges  less  arched  upon  the  back. 

Fig.  7  a.  A  fragment  near  the  apex  of  the  shell. 

Fig.  7  b.  A  fragment  of  larger  diameter,  showing  the  convexity  of  a  septum. 

Fig.  7  e.  Transverse  section,  showing  the  central  position  of  the  siphuncle. 

Position  aiui  locality.  This  species  occurs  both  in  the  lower  shaly  strata  of  this  rock  at 
Middleville,  and  in  the  higher  crystalline  portions  of  the  same  rock  at  Watertown. 

{State  CoUection.) 

259.     12.     ORTHOCERAS  TERETIFORME  ( n.  sp>). 
Pl.  XLII.  Figs.  8  a,  b. 
Orthoctratile.    Emmons,  Geol.  Report,  1842,  pag.  396,  fig.  3. 

Robust ;  ttibe  strong,  somewhat  rapidly  tapering  towards  the  apex  ;  outer  cheimber  and 
aperture  unknown  ;  surface  marked  by  strong,  slightly  undulating  annulations,  the  centres 
of  which  are  distant  from  each  other  about  twice  the  diameter  of  the  ridges,  longitudinally 
marked  by  coarse  striae  ;  section  circular ;  septa  having  a  convexity  exceeding  one  third 
the  diameter  of  the  tube  ;  siphuncle  small,  central. 

The  specimens  of  this  fossil  which  have  been  seen,  are  imperfect,  and  have  only  a 
portion  of  the  shell  remaining,  which  preserves  some  strong  longitudinal  striae  without  any 
visible  finer  markings.  It  differs  from  the  preceding  species  in  the  stronger  annulations, 
which  are  less  undulated  than  in  that  species  ;  the  surface  markings  are  also  stronger,  and 
the  tube  enlarges  more  rapidly  towards  the  aperture. 

The  summit  of  the  lower  specimen  is  covered  by  the  dorsal  valve  of  Orthis  testudinaria, 
which  gives  an  irregular  convexity  to  the  outline. 


•  Blr.  CoNBAi)  {Jour.  Acad.  JiTat.  Sci.  Philadelphia,  1843,  Vol.  viii,  p.  207  )  has  proposed  the  generic  name  of 
Cameroeerat  for  a  species  of  Orthoceratite  with  a  large  lateral  siphuncle,  which  exhibits  strong  oblique  ridges  at  the 
janctjon  of  the  septa.  This  specimen  is  clearly  septate  within,  and  is  therefore  not  the  siphuncle.  (See  also  Plate  Ivi. 
of  this  Report.) 
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Fig.  8  a.  Fragments  of  two  specimens  connected  by  the  dotted  lines.  The  annulations  are  represented 

as  too  broad. 
Fig.  8  b.  Section  showing  the  position  of  the  siphuncle. 

Position  and  locality.  This  species  is  only  known  to  me  as  occurring  in  the  higher 
crystalline  portion  of  the  limestone  at  Watertown,  Jefferson  county.         (State  Collection.) 


260.     13.     ORTHOCERAS  TEXTILE  (n.*p.). 

Pu  XLIII.  Figs.  la,b. 

General  figure  cylindrical,  very  gradually  tapering,  marked  by  prominent  transverse  or 
slightly  arching  annulations,  which  are  distant  about  one  third  the  diameter  of  the  shell ; 
entire  surface  marked  by  fine  longitudinal  and  transverse  strise,  which  are  closely  arranged, 
the  series  being  equidistant  from  each  other,  giving  the  surface  the  appearance  of  a  woven 
texture  ;  septa  rather  deeply  concave,  distant  about  one  third  of  the  diameter  ;  section 
circular;  siphuncle  1 

This  fossil  bears  some  resemblance  to  O.  calamiteum,  as  figured  by  Portlock  (GeoZ.  Rep. 
Londonderry,  pag.  365,  pi.  25,  fig.  1  a,  6);  but  our  specimens  never  present  any  "strong 
longitudinal  threads  or  stripes"  passing  over  the  annulations,  the  strise  being  uniform  in 
this  respect.  It  also  differs  essentially  from  0.  tuhicinella  of  Sowerby,  which  we  find  in  our 
Hamilton  group. 

Fig.  1  a.  A  fragment  of  the  natural  size. 

Fig.  \  b.  A.  portion  of  the  surface  enlarged,  to  show  the  striee. 

r 

Position  and  locality.  In  the  lower  concretionary  beds  of  the  Trenton  limestone  ai 
Watertown. 

I' 

261.     14.     ORTHOCERAS  BILINEATUM  (n.  sp.). 

Pi-.  XLIII.  Figs.  2  a,  6,  c,  d. 

Compare  Orthoeerat  calamiteum,  Munster,  1839,  heil  i,  pag.  36,  pi.  17,  fig.  5;  Id.  1840,  heft  iii,  p.  102. 

—  —  lyARCHiAc  &  DE  Verneuil,  1842,  Trans.  Geol.  Soc.  London,  2d  series.  Vol.  vi, 

—  —  PoRTLOCK,  Geol.  Rep.  Londonderry,  1843,  pag.  365,  pi.  25,  fig.  1.  [p.  346. 

—  —  Verneuii.,  Pal.  Russia  and  the  Ural  Mountains,  1845,  pag.  353,  pi.  25,  fig.  5. 

General  form  cylindrical,  gradually  tapering,  marked  by  slightly  arched  or  undulating 
rounded  annulations  distant  about  two  fifths  the  diameter ;  surface  marked  by  longitudinal 
sharp  elevated  lines,  which  alternate  with  finer  lines  in  equal  number  ;  transversely  marked 
by  fine  scarcely  visible  strise,  which  are  interrupted  by  the  longitudinal  lines ;  section 
circular  ;  siphuncle  excentric. 

The  two  series  of  longitudinal  lines,  one  being  more  than  twice  the  elevation  of  the 
other,  are  distinguishing  features  of  this  fossil.  The  annulations  are  more  arched  on  the  back 
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than  in  the  last  species,  but  still  rounded.  Tlie  transverse  fine  striae,  under  the  magnifier, 
give  a  kind  of  varicose  appearance,  being  closely  arranged  and  slightly  arched  between 
the  longitudinal  ones,  following  the  oblique  direction  of  the  annulations.  The  difference 
in  the  size  of  the  longitudinal  and  transverse  lines  is  a  striking  peculiarity  of  the  species, 
rendering  it  readily  distinguishable  from  the  last. 

I  have  referred  above  to  the  O.  calamiteum  of  Munster,  which,  however,  is  from  the 
higher  silurian  or  devonian  rocks,  from  which  circumstance  alone  it  is  proper  to  presume  it 
distinct  from  this  one.  The  figure  of  Portlock  corresponds  in  some  degree  with  our  species, 
but  is  represented  with  two  or  three  finer  longitudinal  striae  between  the  larger  ones,  while 
the  transverse  striae  are  as  strong  as  the  fine  longit\idinal  ones  ;  in  which  characters,  the 
one  under  consideration  is  quite  different.  M.  de  Vernedil  has  represented  the  O.calamiteus 
as  destitute  of  transverse  striae  ;  though  the  one  referred  to  that  species  by  D'Archiac  and 
DE  Verneuil,  cited  above,  has  transverse  striae. 

The  species  under  consideration  js  not  only  quite  distinct  from  0.  tubidnella  of  Sowerby, 
but  from  all  the  species  in  our  higher  strata,  though  having  some  resemblance  to  them. 

Fig.  2  a,  J.  View  of  two  individuals,  showing  the  annulatioDS  and  longitudinal  striae. 

Fig.  2  c.  Transverse  section  of  b. 

Fig.  2  d.  Portion  of  the  surface  enlarged. 

Position  and  locality.  In  the  lower  shaly  strata  of  the  Trenton  limestone  at  Middleville, 
Turin  and  Lowville.  A  fragment  or  impression  of  the  same  species  has  been  found  at  an 
exposure  of  the  Trenton  limestone  one  mile  eeist  of  Albany,  which  was  incorrectly  figured 
on  Plate  VII.  (See  page  35).  (State  Collection.) 


262.     15.     ORTHOCERAS  BILINEATUM,  var.  a. 

Pl.  Xmi.  Figs.  3  a,  b,  c,  d. 

This  variety  differs  from  the  typical  forms,  in  the  absence  of  the  intermediate  finer 
longitudinal  striae  ;  the  single  series,  which  is  pretty  constant,  corresponds  in  distance  to  the 
coarser  ones  in  the  other  specimeqs.  A  careful  examination  of  several  specimens,  however, 
has  shown  an  occasional  deviation  from  this  rule,  and  smaller  striae  are  sometimes  present. 
In  other  characters,  it  is  not  essentially  different  from  the  last,  and  therefore  can  scarcely 
constitute  a  distinct  species. 

Fig.  3  a.  A  fragment  of  this  variety. 

Fig.  3  b.  Transverse  section,  slightly  compressed,  showing  the  siphon. 
Fig.  3  e.  An  enlarged  portion  of  the  surface. 

Fig.  3  ^.  A  fragment  denuded  of  the  shell,  showing  the  lines  of  septa  which  do  not  correspond  to  the 
annulations. 


Position  and  locality.  Same  with  the  preceding. 
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263.     16.     ORTHOCERAS  CLATHRATUM  (w.  .9^.). 

Pl.  XLIII.  Figs.  4  a,  b,  c. 
Compare  Orthoceratites  undulatus,  Hisinger,  Leth.  Suecica,  1S37,  pag  28,  pl.  10,  fig.  2. 

Cylindrical,  gradually  tapering,  marked  by  moderately  elevated  subangular  annulations, 
longitudinally  marked  by  sharp  elevated  lines  distant  jV  of  ^^  ii^ch  in  the  specimen  figured; 
between  and  crossing  these  longitudinal  lines  are  still  finer  transverse  lines  or  striae,  one 
third  the  distance  of  the  longitudinal  ones  ;  section  circular  ;  siphunclel 

I  have  seen  but  the  small  fragment  of  the  fossil  here  figured,  but  it  is  quite  distinct  from 
any  other  species  in  its  surface  markings.  The  ti-ansverse  ridges  are  angular,  and  distant 
about  one  half  the  diameter ;  the  longitudinal  lines  are  at  equal  distances,  sharp  and 
prominent ;  the  transverse  striae  are  stronger  and  more  clearly  marked  than  in  the  preceding 
species,  and  distinctly  cross  the  longitudinal  ones,  producing  finely  crenulated  edges. 

Fig.  4  a.  The  fragment,  natural  size.     b.  Magnified  portion  of  the  surface,     c.  Transverse  section. 

Position  and  locality.  In  the  lower  shaly  limestone  at  Middleville. 


264,     17.     ORTHOCERAS  VERTEBRALE  (  n.  sp.). 

Pb.  XLIII.  Figs.  5  a,  b,  c. 

Cylindrical,  very  gradually  tapering,  annulated  with  abruptly  elevated  angular  ridges, 
which  are  distant  from  each  other  about  one  fourth  the  diameter  of  the  tube,  slightly  arched 
upon  the  back,  and  direct  on  the  ventral  side ;  surface  marked  by  strong  longitudinal  striae 
and  finer  transverse  ones,  giving  it  a  cancellated  appearance  ;  siphuncle  apparently  central 
or  subcentral. 

The  specimen  figured  is  somewhat  compressed,  scarcely  diminishing  towards  the  apex. 
The  septa  are  not  visible,  though  there  is  some  evidence  of  a  siphuncle  at  one  extremity. 

This  species  differs  from  any  of  the  preceding  ones,  in  the  abruptly  elevated  and  angular 
annulations,  which  are  comparatively  more  distant  from  each  other,  and  but  slightly 
arched  upon  the  back.  The  tube  is  more  gradually  contracted  towards  the  apex,  and  the 
annulations  less  arched  upon  the  back.  In  this  respect  it  resembles  a  species  in  the  higher 
strata,  but  is  otherwise  very  distinct  from  it. 

Fig.  5  a.  Ventral  side  of  the  fragment. 

Fig.  5  b.  Portion  of  the  dorsal  side,  showing  the  slightly  arched  annulations. 

Fig.  5  c.  Transverse  section  of  the  specimen. 

Position  and  locality.  In  the  compact  limestone  at  Middlevillej        {From  Mr.  Wadleioh.) 
[Paljsontology.]  26 
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265.     18.     ORTHOCERAS  ANELLUM. 

Pl,.  XLIII.  Figs.  6  a,  b,  c,  d,  e,f. 
Orthoeerat  anellui.     Coitkad,  Proc.  Acad.  Nat.  Sciences,  1843,  Vol.  i,  p.  334. 

Elongated,  very  gradually  tapering,  annulated  by  prominent  sharp  slighlly  sinuous 
ridges  which  are  distant  about  one  fourth  the  diameter  of  the  shell,  longitudinally  marked 
by  fine  crowded  wrinkled  striae ;  septa  moderately  convex  ;  siphuncle  excentric,  but  not 
marginal ;  section  circular. 

This  species  is  readily  distinguished  from  any  of  the  preceding  by  the  angular  approxi- 
mate annulations,  which  are  sharper  and  more  elevated  than  those  of  any  other  species 
known  in  the  rock.  The  length  of  the  larger  fragment  figured  is  one  inch  and  a  half :  the 
diameter  at  the  larger  extremity  is  half  on  inch  ;  at  the  smaller  end,  three  eighths  of  an 
inch.  The  smaller  specimen  diflfers  from  the  other  in  the  striae  being  less  crowded,  though 
otherwise  similar. 

Fig.  6  a.  A  fragment  of  the  septate  portion  of  the  shell,     b.  Transverse  section  of  the  same. 

Fig.  6  c.  Enlarged  portion,  showing  the  strise,  which,  on  a  great  part  of  the  surface,  are  covered  by  a 

calcareous  coating. 
Fig.  Q  d.  A  smaller  fragment,     e.  Transverse  section.    /  Portion  of  the  surface  enlarged. 

Position  and  locality.  The  larger  specimen  is  from  Mineral  Point  ( Wisconsin) ,  where  it 
is  associated  with  several  other  Trenton  limestone  species.  The  smaller  specimen  is  from 
the  lower  part  of  the  same  rock  at  Middleville.  {Cabinet  of  Mr.  Conrad.) 


266.     19.     ORTHOCERAS  UNDULOSTRIATUM  ( 71.  *p.). 

Pu  XLIII.  Figs.  7  a  -  A. 
Compare  0.  trochlearU,  Hisingeh,  Leth.  Suecica,  pag.  28,  pl.  9,  fig.  7. 

Cylindrical,  very  gradually  tapering,  annulated  by  oblique  undulating  angular  ridges, 
which  are  distant  about  one  fourth  the  diameter ;  annulations  transverse  on  the  ventral 
side,  and  abruptly  arching  towards  the  apex  on  the  dorsal  side  ;  surface  marked  by  fine 
crowded  transverse  undulating  striae ;  section  circular  ;  siphuncle  slightly  excentric. 

This  species  is  readily  distinguished  from  the  others,  by  the  transverse  undulating  striae 
without  longitudinal  lines.  The  annulations  are  subangular,  and  abruptly  arched  on  the 
dorsal  side,  in  this  respect  resembling  the  longitudinally  striated  species.  In  its  external 
characters,  it  corresponds  with  O.  trocMearis  of  Hisinger  ut  supra  ;  but  the  position  of  the 
siphuncle  is  more  nearly  central,  and  the  annulations  more  angular. 

This  species  may  be  confounded  with  0.  bilineatum,  and  the  variety  of  that  speCies, 
where  the  shell  is  removed  ;  but  it  differs  from  those,  in  the  more  angular  character  of  the 
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annulations,  and  their  more  extreme  undulation  upon  the  back,  as  well  as  the  different 
direction  of  the  striae  and  position  of  the  siphuncle. 

Specimens  of  this  species,  as  well  as  of  the  others,  are  often  much  flattened,  presenting 
an  elliptical  section  ;  and  the  specimens  which  I  have,  show  all  grades  in  this  respect,  from 
circular  to  extremely  elliptical,  proving  the  latter  forms  to  be  due  to  compression ;  which 
is  probably  true  of  all,  or  nearly  all,  the  elliptical  species  of  Orthoceras. 

Fig.  7  a.  Ventral  side  of  a  fragment,  showing  the  nearly  transverse  direction  of  the  annulations.  The 

striaa  are  scarcely  preserved. 
Fig.  7  b.  Dorsal  side  of  the  same ;  the  specimen  cylindrical. 
Fig.  7  e.  Transverse  section  of  the  same. 

Fig.  7  d,  e.  Two  smaller  fragments  of  the  species,  compressed  in  different  degrees. 
Fig.  7  /,  g.  Transverse  sections  of  the  two  last. 
Fig.  7  A.  An  enlarged  portion  of  the  surface. 
Fig.  7  i,k.  Another  fragment  and  section,  showLig  the  position  of  the  siphuncle. 

The  Orthoceratites  trochlearis  of  Hisinger  is  from  the  more  ancient  calcareous  strata  of 
the  palffiozoic  period,  in  Dalecarlia  (Sweden),  corresponding  in  position  to  our  Trenton 
limestone  ;  which  circumstance,  together  with  the  similarity  in  form  and  markings,  induces 
me  to  make  a  comparison  between  the  two,  believing  at  first  that  they  were  identical. 

Position  and  locality.  In  the  lower  shaly  layers  at  Middleville. 


267.     20.     ORTHOCERAS  {Species  undetermined). 
Pu  XLIII.  Fig.  8. 

Cylindrical,  very  gradually  tapering ;  annulations  rounded,  undulating,  distant  a  little 
more  than  one  third  the  diameter  ;  section  circular  ;  septa  moderately  convex  ;  siphuncle 
central. 

This  fragment  possesses  some  peculiarities,  which  indicate  a  difference  between  it  and 
those  already  described  ;  the  annulations  are  more  rounded  than  those  of  any  other  species, 
except  the  0.  textile  and  O.  bilineatum. 

Posititm  and  locality.  At  Middleville,  in  the  lower  shaly  strata  of  the  Trenton  limestone. 

• 

I  have  discovered  several  other  imperfect  specimens  of  annulated  Orthocerata  in  the 
shaly  strata  of  the  Trenton  limestone  ;  but  the  surface  markings  are  either  obscure  or 
obliterated,  so  that  it  is  scarcely  possible  to  point  out  specific  distinctions.  Nearly  all  these 
specimens  are  more  or  less  compressed,  so  that  the  sections  present  variable  elliptical  forms, 
and  this  compression  distorts  the  annulations  in  such  a  manner  that  these  cannot  be  relied 
upon  for  specific  distinction.  In  the  absence  of  surface  markings,  therefore,  it  is  impossible 
to  characterize  species  with  any  degree  of  certainty. 

26* 
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268.    21.     ORTHOCERAS  LATIANNULATUM  (n.  5p.). 

Pi^  LIV.  Figs.  1  a,  b. 

Elongated,  cylindrical,  anniilated  by  very  strong  rounded  somewhat  oblique  ridges, 
which  correspond  to  the  distance  between  the  septa  ;  septa  distant  from  each  other  a  little 
less  than  one  third  the  diameter  of  the  shell ;  siphuncle  small,  excentric ;  surface  1 

Fig.  1  a.  A  fragment,  showing  four  chambers.     1  b.  Section  and  siphuncle. 

We  know  nothing  of  the  external  characters  of  this  shell,  having  seen  only  fragments 
of  the  casts,  which  are  marked  by  strong  and  broad  annulations.  The  siphuncle  is  com- 
paratively small,  and  could  never  have  contained  any  embryo  tube,  like  the  somewhat 
similar  species  Endoceras  annulatum. 

Position  and  locality.  In  the  higher  part  of  the  Trenton  limestone  at  Middleville. 


269.     22.     ORTHOCERAS  JUNCEUM  (».  fp.). 
Pi..  XLVII.  Figs.  3  a,  b,  e,  d,  e,f. 

Slender,  terete-cylindrical,  tapering  very  gradually  ;  septa  thin,  distant  from  one  fourth 
to  one  third  the  diameter  ;  outer  chamber  deep  ;  siphuncle  small,  central ;  section  circular ; 
surface  finely  striated  transversely,  but  without  longitudinal  striae. 

This  species  presents  a  surface  marked  precisely  similar  to  Endoceras  proteiforme,  var. 
lineolatum ;  but  the  shell  is  much  more  slender  and  gradually  tapering,  the  siphuncle 
being  always  central.  The  septa,  towards  the  outer  chamber,  are  more  closely  arranged, 
sometimes  two  or  three  in  the  usual  space  of  a  single  one. 

This  is  a  constant  species,  presenting  no  important  variation  in  its  characters.  All  the 
specimens  seen  are  imperfect,  and  the  interior  is  often  filled  with  crystalline  matter,  which 
obliterates  the  septa  and  siphuncle.  The  outer  chamber,  though  incomplete,  is  proportion- 
ally very  deep.  Very  little  variation  in  size  has  been  observed  in  all  the  specimens  obtained. 

Fig.  3  a.  A  fragment  denuded  of  the  shell,  showing  a  part  of  the  outer  chamber,  and  septate  portion  of 

the  tube. 
Fig.  3  i.  A  smaller  specimen,  showing  the  marks  of  septa  which  appear  to  be  slightly  oblique.  The  shell 

covering  the  lower  part  of  the  specimen  is  crystalline,  and  preserves  no  markings  upon  the 

surface. 
Fig.  3  e.  A  small  fragment,  showing  the  convexity  of  a  single  septum. 
Fig.  3  rf.  A  section  of  the  last,  showing  the  central  position  of  the  siphuncle. 
Fig.  3  «.  A  small  fragment,  showing  the  closer  approximation  of  the  septa  near  the  outer  chamber. 
Fig.  3  /  A  small  fragment,  preserving  the  shell  and  the  striated  surface. 

Position  and  locality.  This  species  is  known  only  in  the  lower  concretionary  beds  of  the 
Trenton  limestone  at  Watertown,  where  it  is  abundant.  (State  Collection.) 
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270,    23.     ORTHOCERAS  AMPLICAMERATUM  (ra.  ifp.). 

Pl.  LI.  Figs.  I  a-  g. 

Teretely  cylindrical,  extremely  elongated,  very  gradually  tapering  ;  quter  chamber 
profound  ;  septa  distant  about  one  third  the  diameter,  very  convex  ;  siphuncle  excentric, 
small;  surface?  section  circular. 

The  peculiarities  of  this  species  are  its  great  length,  and  very  gradual  diminution  from 
the  larger  extremity,  and  the  distant  and  very  convex  septa,  which  seem  sufficient  to 
distinguish  it  from  all  other  species  known  in  this  rock. 

In  all  the  specimens  examined,  there  is  no  enlargement  of  the  siphuncle  sufficient  to 
admit  the  development  of  embryo  tubes,  unless  they  are  mainly  confined  to  the  outer 
chamber,  a  longitudinal  section  of  which  does  not  reveal  any  thing  of  that  kind. 

Fig.  1  a,  b.  Parts  of  the  same  individual,  preserving  a  large  portion  of  the  outer  chamber,  with  an  equal 

length  of  the  septate  part  of  the  tube. 
Fig.  1  e.  A  transverse  section  of  the  specimen,  at  the  upper  extremity  of  1  a,  showing  the  excentric 

position  of  the  siphuncle. 
Fig.  \  d,e.  A  fragment  of  another  specimen,  showing  the  same  distance  of  the  septa  and  excentric 

position  of  the  siphuncle. 
Fig.  1  /  A  fragment  of  the  septate  portion  of  a  much  larger  specimen. 
Fig.  1  g.  Transverse  section  of  the  same,  showing  the  position  of  the  siphuncle. 

Position  and  locality.  This  species  is  found  in  the  central  and  higher  part  of  the  Trenton 
limestone  at  Middleville.  {Statt  Collection.) 


271.     24.    ORTHOCERAS  STRIGATUM  (w.  *j».). 

Pi..  LVI.  Figs.  1  a,  ft,  c,  d. 
Compare  O.  tineatum,  Hisikger,  pag.  29,  pi.  9,  fig.  G. 

Elongated,  teretely  cylindrical,  gradually  tapering  ;  outer  chamber  large  ;  septa  distant 
about  one  fifth  the  diameter  of  the  shell,  very  convex  ;  siphuncle  small,  central ;  surface 
marked  by  flexuous  elevated  longitudinal  lines,  which  are  indistinctly  visible  on  the  cast. 

In  the  comparative  distance  of  the  septa,  this  species  approaches  some  of  the  varieties  of 
Endoceras  proteiforme  ;  but  the  septa  are  more  convex,  and  the  siphuncle  always  central. 
Tiie  longitudinal  striaj  differ  essentially  from  the  ridges  in  the  next  species,  and  are  more 
distinct  than  in  any  of  the  species  without  annulations.  The  transverse  striae,  if  any  exist, 
are  much  finer,  and  not  preserved  where  the  shell  is  exfoliated. 

This  species  approaches  in  character  to  the  O.  lineatum  of  Hisinger  ;  but  the  longitudinal 
striaj  are  stronger  than  in  that  species,  judging  from  the  character  of  the  surface,  which  is 
imperfectly  preserved  in  our  specimens. 
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Fig.  1  a.  A  young  specimen,  with  the  shell  partially  exfoliated ;  a  few  of  the  septa  being  indistinctly 
visible. 

Fig.  1  d.  A  fragment,  showing  the  shell  in  a  considerable  degree  of  preservation. 

Fig.  1  c  A  portion  of  the  surface  of  the  last  enlarged,  showing  the  flexuous  character  of  the  strise. 

Fig.  I  d.  A  large  specimen,  preserving  but  indistinctly  the  striae.  About  twenty  of  the  chambers  are 
preserved,  as  well  as  a  large  part  of  the  outer  chamber.  This  specimen  shows  a  small  septate 
tube  within  the  open  extremity,  but  it  is  probably  accidenUilly  present. 

Position  and  locality.  This  species  occurs  in  the  higher  part  of  the  Trenton  limestone  at 
Middleville. 


17.    2.     ORTHOCERAS  LAQUEATUM. 

Pl.  LVI.  Figs.  2  a,  fr,  c. 
Reference  Plate  iii,  Cg.  12  of  this  Report. 

Small,  teretely  conical,  somewhat  gradually  tapering  ;  surface  marked  by  sharp  elevated 
longitudinal  ridges,  alternating  with  finer  intermediate  ones  ;  no  transverse  striae  ;  septa  1 
siphunclel  section  circular. 

This  is  evidently  identical  with  the  species  fig.  12  of  Plate  III.  In  that  specimen,  there 
are  no  indications  of  the  intermediate  finer  lines,  which  are  indistinctly  visible  in  the  larger 
specimen  fig.  2  a,  while  they  are  very  distinct  in  the  smaller  one.  I  have  been  unable  to 
find  a  specimen  showing  either  septa  or  siphuncle. 

Fig.  2  a.  A  fragment  imbedded  in  compact  limestone. 

Fig.  2  ft.  A  small  fragment,  showing  the  intermediate  finer  strise. 

Fig.  2  c.  A  portion  of  the  surface  enlarged. 

Position  and  locality.  This  species  is  comparatively  rare  in  New-York,  but  still  has  a 
wide  geographical  and  somewhat  extensive  geological  range ;  the  one  figured  on  Plate  III 
being  found  in  the  upper  part  of  the  Calciferous  sandstone,  while  the  specimen  2  a  is  found 
in  the  lower  part  of  the  Trenton  limestone  at  Watertown.  The  smaller  specimen  is  from 
the  middle  portion  of  the  same  rock  at  Middleville. 

272.    25.     ORTHOCERAS  LAQUEATUM  1  »ar.  a. 
Pi..  LVI.  Fig.  3. 

This  specimen  is  marked  by  sharp  longitudinal  ridges,  about  equally  distant  with  the 
stronger  ones  in  the  preceding  figures,  but  having  no  intermediate  ones.  The  surface  is 
well  preserved,  and  presents  an  aspect  somewhat  different  from  the  preceding,  and  may 
perhaps  prove  a  distinct  species. 

Position  and  locality.  In  the  lo\ver  shaly  strata  of  the  Trenton  limestone  at  Middleville. 


f 
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273.    5.     ENDOCERAS*  ANNUL ATUM  (n.j;?.). 

Pi..  XLIV.  Figs.  la,b. 

Cylindrical,  very  gradually  diminishing  towards  the  apex,  annulated  by  broad  rounded 
ridges,  which  are  equal  to  the  depressed  spaces  between,  and  distant  from  each  other  one 
fifth  the  diameter  of  the  tube,  slightly  arched  upon  the  back  ;  surface  markings  unknown ; 
septa  deeply  concave,  and  bending  more  abruptly  backward  just  before  reaching  the 

•  Since  the  name  Endocercu  was  proposed  in  the  esirly  pages  of  this  report,  I  have  learned  from  M.  de  Verneuii. 
that  the  Genus  Hyolithea  had  been  previously  proposed  by  M.  Eichwald  for  the  embryo  tubes  of  the  Orthocekas  ; 
but  it  does  not  appear  to  have  been  adopted  by  subsequent  writers.  M.  de  Verneuil  {Pal.  Russia  and  the  Ural 
Mountairu,  p.  350)  regards  this  tube  as  a  mould  of  the  interior  of  the  siphon ;  but  since  we  find  so  many  specimens 
having  the  embryo  tube  connected  with  the  parent  shell,  we  can  hesitate  no  longer  in  our  decision  regarding  these 
bodies. 

I  have  felt  some  hesitation  in  pressing  the  adoption  of  the  proposed  name  of  Endoceras  ;  though  I  have  no  doubt 
that  when  we  become  better  acquainted  with  these  curious  fossil  bodies,  such  a  separation  will  be  admitted.  There 
can  be  no  longer  any  doubt  of  the  development  of  the  embryo  sheaths  within  the  large  siphuncle  of  many  species  of 
the  Orthoceras ;  while,  in  others,  the  siphuncle  is  evidently  too  small  to  admit  of  such  development.  That  these 
embryo  tubes  do  contain  within  them  other  tubes,  which  are  septate,  and  which  finally  become  developed  into  the 
form  of  the  parent  shell,  I  believe  can  be  demonstrated,  though  we  do  not  yet  know  all  the  steps  of  the  process,  or 
whether  they  are  expelled  from  the  siphon  of  the  parent,  or  take  the  place  of  the  enclosing  body,  which  decays,  and 
leaves  the  young  and  vigorous  animal  alone.  The  occurrence  of  several  tubes,  one  within  the  other,  would  induce  a 
belief  that  they  were  separable  from  the  parent  body  without  its  destruction  ;  while,  in  other  cases,  the  existence  of 
a  lingle  tube  enclosing  another  differently  marked,  suggests  the  idea  that  the  former  may  not  leave  the  siphuncle. 

From  these  facts,  and  from  the  evidence  shown  in  the  succeeding  illustrations,  it  is  desirable  that  any  proposed 
name  should  include  both  the  parent  and  embryo  tube,  as  the  latter  has  not  an  independent  existence,  but  depends  on 
the  former,  which  differs  from  many  of  the  Orthocerata  in  the  enlarged  siphon. 

There  are,  however,  difficulties  in  the  way  of  a  clear  separation  of  the  species  having  this  character,  from  the 
ordinary  Orthoceras,  which  has  a  small  siphuncle.  In  the  young  specimens  which  I  have  had  an  opportunity  of 
examining,  the  siphuncle  is  always  small,  and  it  is  not  easy  to  conceive  of  its  enlargement  to  such  a  degree  as  to 
admit  of  the  development  of  the  embryo  tubes  within  it.  Owing  to  these  facts,  and  the  possibility  of  confusion  which 
will  result  in  a  multiplicity  of  species,  it  may  be  preferable  for  the  present  to  indicate  the  Endoceras  as  a  subordinate 
term  under  Obthocebas  ;  noting  only  such  species  as  are  proved  to  have  the  large  siphuncle  with  enclosed  embryo 
tubes. 

So  far  as  my  present  knowledge  of  the  Orthocerata  extends,  those  possessing  the  characters  given  above  are 
Confined  to  the  Lower  Silurian  strata.  All  those  of  the  higher  strata,  so  far  as  examined,  have  simple  small  siphuncles, 
giving  no  evidence  of  enclosed  tubes.  Should  this  suggestion  prove  true  in  regard  to  this  family  of  fossils,  it  may  be 
of  importance  in  its  application  to  the  identity  of  the  older  silurian  rocks  in  localities  where  other  characteristics  are 
not  satisfactory. 

I  am  aware  that  a  part  of  the  description  given  as  characteristic  of  Endoceras,  is  likewise  applicable  to  the 
Aetinoeeras  as  defined  by  M.  Bronn.  But  the  tubes  of  Endoceras  do  not  extend  throughout  the  entire  length  of  the 
siphuncle  ;  they  are  cylindrico-conical,  filling  the  siphuncle  at  its  outer  extremity,  and  gradually  tapering  to  a  point.         J 
The  space  between  this  tube  and  the  inner  wall  of  the  siphon  is  usually  filled  with  crystalline  carbonate  of  lime ;  but      -.P' 
the  tube  is  always  smooth,  and  never  in  any  manner  presents  radiating  plates  or  verticillations.  The  character  of  t*« 
Actinoceras,  as  given  by  Bronn,  is  often  seen  in  the  Ormoceras,  where  a  slender  ill  defined  tube  of  crystalline  matter 
extends  through  the  centre  of  the  siphuncle,  with  verticillating  plates  of  the  same  material.  These,  however,  never 
present,  in  American  specimens,  any  evidence  of  organization,  and  are  inconstant  in  their  occurrence  even^  in  the 
same  species.  The  Genus  Endoceras,  therefore,  may  be  known  from  Actinoceras,  by  the  internal  tube  being  of  a 
cylindrico-conical  form,  not  continuous  with  the  siphuncle,  and  having  a  smooth  surface  without  radii  or  verticillations 
connecting  it  with  the  walls  of  the  siphuncle. 
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siphuncle,  more  approximate  than  the  annulations  ;  siph uncle  large,  subdorsal,  containing 
a  smooth  embryo  tube  ;  section  circular. 

A  fragment  of  this  species,  two  feet  in  length,  is  all  that  I  have  seen,  though  the  original 
must  have  been  at  least  three  times  this  length.  This  is  the  largest  of  the  annulated  species, 
and  is  clearly  different  from  all  the  others  in  the  rock,  which  have  small  siphons,  and  are 
of  far  smaller  size,  with  more  abruptly  elevated  annulations.  The  annulations  in  this  species 
are  broadly  arched  on  the  dorsal  side,  which  is  at  the  left  hand  of  fig.  1  a.  The  septa  are 
direct  and  plainly  arched,  being  distant  about  three  fourths  as  far  as  the  annulations.  The 
internal  tube,  within  the  siphon,  is  not  annulated.  There  is  also,  apparently,  the  apex  of 
another  tube  within  this  one,  which  is  not  central ;  but  this  appearance  may  be  due  to 
accidental  displacement. 

Fig.  1  a.  Lateral  view  of  a  fragment,  showing  the  arching  of  the  annulations  towards  the  left  side. 

The  fine  dark  transverse  lines  indicate  the  edges  of  the  septa. 
Pig.  1  b.  Longitudinal  section  of  the  last,  showing  the  position  of  the  siphuncle,  convexity  of  the  septa, 

and  internal  tubes. 

Position  and  locality.  This  species  occurs  in  the  compact  lower  strata  of  the  Trenton 
limestone  at  Watertown.  (From  Dr.  Cbawb.) 


ENDOCERAS  PROTEIFORME  {n.  sp.) 
P1.ATE8  XLV.  TO  L.,  &  LIII. 

General  form  cylindrico-conical,  more  or  less  elongated,  often  compressed,  tapering 
somewhat  unequally  in  different  specimens  ;  young  specimens  terminating  in  an  extremely 
acute  point ;  surface  marked  by  distinct  transverse  striae,  which  usually  appear  like  narrow 
subimbricating  bands,  with  one  edge  well  defined  and  more  elevated  than  the  other,  more 
or  less  distinctly  striated  longitudinally ;  striae  varying  from  extreme  tenuity  to  distinct 
elevated  threadlike  lines  ;  section  circular  ;  septa  distant  from  one  fifth  to  one  fourth  the 
diameter ;  siphuncle  excentric  or  submarginal.* 

I  am  able  to  characterize  three  distinct  varieties  of  this  species,  which  are  the  prevailing 
forms  :  these  depend  mainly  on  the  surface  markings  of  the  young  shell.  The  old  shells  are 
recognized  by  a  large  submarginal  siphuncle,  which  usually  contains  a  smooth  cylindrico- 
conical  embryo  tube  or  sheath.  This  tube  is  sometimes  irregularly  tapering,  and  always 
free  from  visible  surface  markings  or  sculpture.  Within  this  embryo  tube  are  the  young 
shells,  sometimes  perfectly  formed  Orthocerata,  and  at  other  limes  destitute  of  septa  or 

*  This  is  a  very  variable  species,  which,  in  its  extreme  varieties,  I  have  been  disposed  to  regard  as  specifically 
distinct  Tae  engravings  of  the  two  first  plates  (xlv  and  xlvi)  were  made  with  this  view ;  and  the  parent  shell,  with 
the  smooth  embryo  tubes  figured  on  the  subsequent  plates,  was  considered  distinct,  presenting  no  characters  which 
could  be  identified  as  common  with  those  figured  on  Plate  xlv.  It  is  only  by  some  fortunate  discoveries  made  since  the 
engraving  was  completed,  and  while  my  descriptions  are  passing  through  the  press,  that  I,am  able  to  present  the  true 
characters  of  this  protean  species.  The  two  plates  xlv  and  xlvi  were  figured  during  the  early  part  of  the  preparation 
of  this  work  in  1843,  and  my  subsequent  investigations  have  furnished  the  other  specimens  which  appear  on  the 
following  plates.  This  will  account  for  the  want  of  unity  or  completeness  in  the  grouping  of  the  different  varieties. 
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siphuncle.  These  young  shells  are  also  frequently  found  separate  from  the  parent  shell  or 
embryo  tube,  when  wc  are  compelled  to  rely  upon  the  surface  markings  for  their  de- 
termination. The  position  of  the  siphuncle,  convexity  of  septa,  and  some  other  characters, 
are  usually  constant  in  all  the  varieties,  which  only  exhibit  a  change  in  the  character  of 
the  surface.  In  the  absence  of  septa  and  siphuncle,  which  is  of  common  occurrence  in  the 
young  shell,  the  character  of  the  surface  is  reliable  for  determining  the  species. 


274.    6.     ENDOCERAS  PROTEIFORME,  var.  TENUISTRIATUM. 

Pi..  XLV.  Figs.  I  a,b;  and  Pl.  XLVII.  Figs.  1  a,  b,  and  2  a,  b,  c,  d,  e. 

This  variety  is  known  by  the  character  of  the  surface,  which  is  marked  by  regular 
transverse  striae,  sometimes  appearing  as  if  imbricated,  or  having  one  edge  elevated.  The 
longitudinal  striae  are  not  more  than  one  fourth  as  large  as  the  transverse  ones,  and  visible 
only  under  a  magnifier ;  they  often  become  obsolete  and  scarcely  perceptible,  and  the 
transverse  striae  assume  a  slightly  imbricating  and  lamellose  structure.  The  transverse 
striae  are  often  crowded  together  in  bands  or  fascia;,  as  shown  in  the  figures. 

In  examining  other  specimens,  we  find  the  longitudinal  striae  becoming  more  distinct, 
until  finally  they  are  equal  to  the  transverse  ones,  and  tlie  entire  aspect  of  the  surface  is 
changed. 

All  the  specimens  examined  of  tliis  variety  are  more  or  less  imperfect,  and,  with  a  single 
exception,  disconnected  from  the  parent  tube,  and  destitute  of  septa.  In  a  specimen  five 
inches  long,  the  diameter  of  the  larger  end  is  one  inch  and  a  quarter,  while  that  of  the 
smaller  end  is  half  an  inch.  In  another  specimen  with  a  diameter  of  half  an  inch  at  the 
larger  extremity,  the  smaller  end  is  one  eighth  of  an  inch  in  diameter. 

Plate  XLV. 

Fig.  1  a.  A  fragment  of  the  young  shell,  of  the  natural  size. 
Fig.  1  b.  An  enlarged  portion,  showing  the  longitudinal  stria3. 

Plate  XLVII.  , 

Fig.  1  a.  A  smaller  and  more  slender  specimen  of  the  same  species. 

Fig.  1  b.  A  portion  of  the  surface  enlarged,  showing  the  cancellated  lines. 

Fig.  2  a.  This  specimen  presents  very  similar  surface  markings,  and  cannot  be  distinguished  from  the 
last,  though  the  transverse  striiB  are  less  prominent.  The  specimen  consists  of  a  double  or 
triple  tube  ;  the  outer  one  2  b  showing  externally  marks  of  septa,  which  arc  distant  about 
one  fourth  the  diameter.  The  shell  is  exfoliated,  and  the  surface  markings  are  unknown. 
The  inner  tube,  which  is  shown  in  the  upper  part  of  the  figure,  is  likewise  septate  in  its 
upper  part,  the  septa  being  at  about  the  same  proportional  distance  as  in  the  last.  A  portion 
of  the  shell  still  remains  upon  this  one,  which  preserves  the  markings  before  described. 

Fig.  2  c.  An  enlarged  portion  of  the  surface;  the  longitudinal  strice  are  too  strong  in  the  figure. 

Fig.  2  d.  A  small  portion  still  farther  magnified,  showing  the  proportionate  size  of  the  transverse  and 
longitudinal  stride. 
[Paleontology.]  27 
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Fig.  2  «.  Transverse  section  of  the  specimen  2  a,  showing  the  proportional  diameters  of  the  two,  and 
the  section  of  a  still  smaller  tube  within  2  a. 

In  thi^  instance,  the  specimen  does  not  reveal  enough  to  show  whether  the  internal  tubes 
are  embraced  within  a  siphuncle  or  not  :  the  outer  one  is  clearly  marked  with  septa  upon 
the  outside,  similar  to  the  one  within  it ;  but  of  the  interior  one  we  know  nothing.  The  first 
internal  tube  is  clearly  not  a  cast  within  the  outer  tube;  for  it  preserves  a  shell  with  surface 
markings,  as  well  as  septa  externally.  This  figure  is  given  to  show  the  similarity,  general 
form  and  surface  markings,  both  in  the  septate  and  non-septate  tubes,  which  belong  ap- 
parently to  the  same  species. 


275.    7.     ENDOCERAS  PROTEIFORME,  var.  TENUITEXTUM. 

Pi..  XLV.  Figs.  2  a  4,  3  a  J,  &  5  a  6  c  ;  and  Pl.  XLVIII.  Fig.  2  a  b  c. 

This  variety  does  not  differ  in  form  from  the  preceding.  The  longitudinal  and  transverse 
striae  are  more  distinctly  elevated  and  threadlike,  being  of  nearly  equal  size  in  both  direc- 
tions, giving  the  surface  a  texturate  or  weblike  appearance.  These  striae  are  sometimes 
distinctly  visible  to  the  naked  eye,  while  in  other  specimens  they  can  only  be  distinguished 
by  the  magnifier.  The  septa  are  distant  a  little  less  than  one  fifth  the  diameter  of  the  tube ; 
section  circular ;  siphuncle  excentric. 

In  some  specimens  of  the  last  variety,  the  striae  become  more  distinctly  developed,  and 
gradually  assume  the  decided  characters  of  such  specimens  as  are  described  in  the  following 
figures. 

Plate  XLV. 

Fig.  2  *.  A  fragment  of  a  tube  destitute  of  septa,  presenting  strong  transverse  and  longitudinal  strite. 

Fig.  2  b.  A  portion  of  the  surface  enlarged. 

Fig.  3  a.  A  specimen  with  finer  striae,  showing  the  marks  of  septa. 

Fig.  3  6.  A  portion  of  the  surface  enlarged.  The  specimen  3  a  diminishes  more  rapidly  towards  the 

apex  than  the  preceding  one,  and  the  cancellation  of  the  surface  is  finer. 
Fig."  5  a.  This  specimen  presents  a  double  tube  or  sheath,  the  outer  one  (or  embryo  tube)  being  entirely 

smooth,  while  the  inner  one,  which  is  but  little  smaller,  is  marked  by  longitudinal  and 

transverse  striae  as  in  the  preceding  figures. 
Fig.  5  4.  A  portion  of  the  same  enlarged  to  show  the  striae. 
Fig.  5  e.  A  section  of  the  same,  showing  no  septa  or  siphuncle. 

Plate  XLVIII. 

Fig.  2.  An  embrj'o  tube,  containing  a  young  specimen  of  this  variety.  It  has  been  broken  at  a  6  c,  and 
presents  the  sections  a  b  e  at  the  bottom  of  the  plate,  showing  the  septa  and  excentric  si- 
phuncle. The  surface  marking  of  this  young  shell  is  precisely  like  fig.  3  a  b,  PI.  xlv. 
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276.     8.     ENDOCERAS  PROTEIFORME,  var.  LINEOLATUM. 

Pl.  XLV.  Figs.  4  a,  b,  c,  d,  e ;  Pl.  XLVI.  Figs.  1  a  6  c,  2  a  J,  &  3 ;  and  Pl.  XLVII.  Figs.  4  a,  b,  c,  d,  e. 

Compare  Orthoeeratites  centralis,  Hisinger,  Leth.  Suecica,  1837,  Pl.  9,  fig.  4. 

—  bacillus,  EicHWAU),  1830,  Zool.  specialis,  Vol.  ii,  pag.  31,  pl.  2,  fig.  14. 

—  —  Id.  1840,  Sil.  Syst.  in  Esthland,  p.  94. 

—  linearis,  Munstkr,  1840,  Beitr.  zur  Petrefacten,  Heft  iii,  pag.  99,  pl.  19,  fig.  1  a,  b. 

—  —  D'Archiac  &  DE  Verneuil,  1842,  Trans.  Geol.  Soc.  London,  New  series.  Vol.  vi, 

part  2,  p.  345. 

—  bacillus,  Verneuii,,  1845,  Pal.  Russia  and  Ural  Mountains,  pag.  353,  pl.  24,  fig.  S  a,  b. 

This  variety  is  usually  more  slender  than  the  prevailing  forms  of  the  last,  but  is  not 
essentially  different.  The  surface  is  marked  by  fine  transverse  striae,  scarcely  visible  to  the 
naked  eye  ;  striae  somewhat  irregular,  lamellose,  and  crowded  into  bands  or  fasciae.  The 
sipbuncle  is  equally  excentric  with  the  last,  and  the  septa  have  a  concavity  of  about  one 
third  their  diameter  ;  section  circular. 

The  length  of  the  fragment  fig.  4,  pl.  45,  is  A\  inches  ;  the  comparative  diameters  of 
the  two  extremities  are  as  4  to  1.  In  fig.  2,  pl.  46,  the  length  is  6^  inches,  and  the  two 
diameters  as  13  to  3,  or  about  the  same  as  in  the  other  specimen. 

The  surface  of  some  specimens,  when  highly  magnified,  presents  very  minute  or  eva- 
nescent longitudinal  striae,  approaching  in  this  character  to  the  var.  E.  tenuistrialum,  into 
which  it  finally  passes  by  a  greater  development  of  the  longitudinal  striae.  The  transverse 
striae  are  often  imbricating,  as  if  produced  by  the  elevated  edges  of  lamellae  which  are 
frequently  broken  or  irregular.  They  also  sometimes  become  vesicular,  giving  the  surface 
a  blotched  appearance  as  in  fig.  4  c,  pl.  47.  Towards  the  extremity  they  often  become  more 
distinct,  and  assume  the  character  of  sharp  annulations. 

This  variety  differs  from  the  0.  centralis  of  Hisinger,  in  the  excentric  position  of  the 
siphuncle,  and  in  the  finer  striae,  in  which  it  approaches  to  0.  bacillus,  which  has  likewise 
a  central  siphuncle  and  more  conical  form. 

The  finely  striated  surface  of  this  species  is  very  similar  to  one  or  two  species  in  our 
higher  strata  ;  but  in  those  the  striae  are  usually  stronger,  and  they  do  not  become,  in  any 
variety,  cancellated  in  like  manner  with  fine  longitudinal  striae.  It  will  be  desirable,  there- 
fore, to  recollect  these  distinctions,  in  order  to  avoid  confounding  what  are  really  distinct, 
and  from  different  geological  periods. 

Plate  XLV. 

Fig.  4  a.  A  young  shell,  with  the  outer  chamber  and  apex  broken  off  This  specimen  represents  the 

prevailing  form  and  dimensions  of  this  variety. 
Fig.  4  b.  Transverse  section  of  the  larger  extremity  of  4  a,  showing  the  position  of  the  siphuncle. 
Fig.  4  c.  A  fragment  of  the  smaller  extremity  of  the  shell,  vi'hich  is  annulated  by  fine  sharp  ridges. 
Fig.  4  d.  The  same  enlarged. 

Fig.  4  e.  A  fragment  of  another  tube,  marked  as  fig.  4  a,  showing  at  the  lower  extremity  a  septum  and 
siphuncle. 
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Plate  XLVI. 

Fig.  1  a.  A  fragmont  of  the  parent  shell,  enclosing  an  embryo  tube  within  the  siphuncle.  The  young 

shell  within  this  tube  is  marked  precisely  as  fig.  4  a,  pi.  45. 
Fig.  1  A.  Transverse  section  of  the  last,  showing  the  large  lateral  or  excentric  siphuncle  of  the  old  shell. 

The  shell  is  crushed,  as  shown  in  the  upper  figure,  so  that  a  perfect  section  cannot  be 

given. 
Fig.  1  e.  The  surface  marking  of  the  young  shell,  enlarged. 

Fig.  2  a,  b.  The  external  shell,  and  a  longitudinal  section  of  a  young  shell,  which  is  destitute  of  septa. 
Fig.  3.  This  is  marked  upon  the  surface  as  other  specimens  of  the  var.  lineolatum.  The  septa  in  the 

figure  are  erroneously  represented  by  the  engraver  much  nearer  than  they  are  in  the 

specimen. 

Plate  XLVIL 

Fig.  4  o.  A  fragment  from  the  apex  of  one  of  these  tubes,  which  is  septate  as  in  the  larger  specimens. 
Fig.  4  A.  A  transverse  section. 

Fig.  4  c.  A  fragment  which  is  annulated  near  the  apex,  and  septate  to  the  extreme  point 
Fig.  4  d.  Section  near  the  apex. 

Fig.  4  e.  A  fragment  of  a  similar  young  shell,  where  the  lamellose  strisB  have  become  vesicular,  giving 
a  rough  scaly  appearance  to  the  surfaca 

I  have  given  so  great  a  number  of  figures  of  this  variety,  in  order  to  show  the  various 
forms  and  aspects  under  which  it  appears.  The  separated  and  enclosed  tubes,  or  young 
sliells,  are  all  identical ;  some  of  therh  being  septate,  and  others  without  septa.  It  is  im- 
possible to  determine  when  these  bodies  assume  the  septate  character,  or  whether  they  are 
always  so  except  when  the  septa  are  removed  by  accident ;  which  may  be  the  explanation 
of  their  absence  in  larger  tubes,  while  they  are  present  in  smaller  ones  as  I  have  shown  in 
the  preceding  figures. 


277.    9.     ENDOCERAS  PROTEIFORME,  var.  STRANGULATUM. 

Pl.  XLVI.  Figs.  4  a,  b,  c,  d  e. 

It  is  not  entirely  certain  that  the  character  on  which  this  variety  is  founded  does  not 
exist  in  the  var.  lineolatum  ;  since,  in  all  the  specimens  of  that  one  examined,  the  outer 
chamber  is  not  preserved.  The  surface  markings  are  precisely  similar  in  the  two ;  some 
specimens  being  quite  destitute  of  longitudinal  striae,  while  in  others  they  are  faintly 
preserved,  and  the  surface  resembles  the  var.  tenuistriatum.  The  distance  of  the  septa  is 
from  one  fourth  to  one  third  the  diameter  of  the  tube,  corresponding  closely  with  those  of 
the  var.  tenuitextum  (PI.  xlv,  fig.  3  o).  There  is  a  slight  diflference  in  this  character  in 
the  two  specimens  figured,  but  the  parent  shells  are  also  shown  to  be  somewhat  variable  in 
the  distance  of  the  septa.  The  position  of  the  siphuncle  in  the  best  preserved  specimen  is 
nearly  central,  while  in  another  specimen  it  is  somewhat  excentric.  In  this  respect,  the  var. 
litieolatum,  as  well  as  other  species  of  Okthoceras,  is  variable.  In  the  small  specimens  with 
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septa,  figured  on  PL  XL VII,  figs.  4  a,  b,  c,  d,  the  siphuncle  is  nearly  central,  and,  in  the 
smallest  one,  it  scarcely  deviates  from  that  position.  This  character,  therefore,  is  not  to  be 
regarded  as  of  primary  importance.  The  dimension  of  the  siph uncles  in  the  two  varieties 
is  precisely  similar  in  specimens  of  equal  size. 

In  the  figures  given,  one  or  two  of  the  last  septa  are  represented  as  more  approximate 
than  the  other.  This  character  is  likewise  common  to  other  species,  and,  I  believe,  to  nearly 
all  those  where  I  have  had  an  opportunity  of  examining  this  portion  of  the  shell. 

In  the  variable  character  of  the  striae,  and  the  crowding  together  in  bands,  this  one 
presents  all  the  variations  observed  in  the  preceding  variety. 

Fig.  4  a.  A  frag-ment,  showing  the  contraction  below  the  aperture. 
Fig.  4  h.  Transverse  section,  showing  the  nearly  central  position  of  the  siphuncle. 
Fig.  4  e.  A  portion  of  the  surface  of  a  specimen  enlarged- 
Fig.  4  d,  e.  Two  specimens  denuded  of  the  shell,  showing  a  uniform  chafracter  in  the  contraction  of  the 
tube,  with  a  slight  difference  in  the  distance  of  the  septa. 


ENDOCERAS  PROTEIFORME. 

ILLUSTRATIONS    OF   THE    OLD    SHELLS,  WITH    THE    EMBRYO    SHEATHS    OR   TUBES    SEPARATE 
AND    ENCLOSED    WITHIN   THE    SIPHUNCLE,  CtC. 

Pl.  XLVI.  Figs.  I  a,b;  Pl.  XLVIH.  Figs.  1,  2,  3,  4;  Pl.  XLIX.  Figs.  1  a-e;  Pl.  L.  Figs.  1,  2,  3;  and 

Pi..  LIII.  Fig.  2. 

These  figures  illustrate  some  of  the  many  different  forms  in  which  this  species  occurs. 
They  further  show  that  the  smooth  embryo  tube  or  sheath  is  almost  constantly  present 
within  the  siphuncle,  as  well  as  often  separated  from  it.  In  all  the  specimens  figured,  it 
will  be  observed  that  the  apex  of  this  tube  is  directed  towards  the  apex  of  the  parent  shell, 
thus  precluding  the  idea  of  its  accidental  occurrence  in  this  situation  and  position.  The 
uniformly  smooth  surface  of  these  tubes,  which  have  never  been  found  to  contain  septa  or 
siphuncle,  while  on  the  other  hand  they  contain  septate  tubes  with  peculiar  surface 
markings,  indicates  that  they  performed  some  other  function,  and  probably  only  changed 
their  position  by  accident,  or  the  death  of  the  enclosing  animal,  and  consequent  destruction 
of  its  habitation.  We  shall  perceive,  from  the  evidences  to  follow,  that  the  young  shell  of 
this  species,  at  least,  was  enclosed  during  its  early  stages,  and  probably  always  until  fully 
developed,  within  a  shelly  tube. 

Plate  XLVL 

Fig.  1  a,  b.  This  specimen  has  been  noticed  before,  as  containing  a  young  shell  of  the  var.  lineolatum. 
The  parent  shell,  or  cast,  has  the  septa  distant  about  one  fifth  or  one  sixth  the  diameter  of 
the  shell.  The  embryo  tube  is  smooth,  slightly  projecting  at  one  extremity,  and  containing 
a  smaller  striated  tube.  The  specimen  is  crushed,  so  that  the  section  is  imperfect. 
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Plate  XLVIII. 

Fig.  4.  A  fragment  of  a  largts  spocimen,  composed  of  twenty  or  more  chambers,  one  side  of  which  is 
worn  down,  exposing  the  siphuncle,  which  contains  the  embryo  tube,  within  which  is  a 
young  shell  a. 

Fig.  4  b,  b.  The  larger  or  embryo  tube,  which  is  broken  at  the  lower  extremity. 

Fig.  4  e.  The  siphuncle,  the  space  surrounding  the  tube  being  filled  with  calcareous  spar.  This  specimen 
shows,  in  a  very  satisfactory  manner,  the  position  of  these  tubes  within  the  parent  shell. 
Unfortunately  we  have  not  yet  been  able  to  obtain  the  apex  of  one  of  the  larger  shells,  to 
determine  whether  the  siphuncle  continues  of  the  same  dimensions  throughout.  A  small 
portion  of  the  upper  part  only  of  the  embryo  tube  is  preserved  in  this  specimen. 

Fig.  3.  An  embryo  tube  with  a  longitudinal  section  on  one  side,  showing  a  slender  septate  tube  within, 
which  is  nearly  destroyed  by  weathering. 

Fig.  2.  A  similar  tube,  free  from  striae,  and  like  the  others.  This  tube  has  been  broken  at  a,  b,  c  ;  and 
the  transverse  sections  a,  b,  e,  at  the  bottom  of  the  plate,  represent  its  appearance.  The 
outer  tube  contains  an  inner  one,  which  is  septate  throughout  its  entire  length,  and  furnished 
with  an  excentric  siphuncle,  which  is  distinctly  represented  in  the  section  a.  An  e.xposure  of 
the  surface  of  this  septate  tube  shows  precisely  the  same  sculpture  as  that  represented  in  the 
specimens  2  and  3  of  plate  45,  and  also  the  small  enclosed  tube  fig.  5  of  the  same  plate. 

Fig.  1.  A  separate  embryo  tube,  nearly  perfect,  and  showing  some  inequalities  near  the  base,  apparently 
from  contact  with  the  inner  side  of  the  siphuncle. 

Plate  XLIX. 

Fig.  1  a.  Ventral  side  of  a  fragment,  showing  the  siphuncle,  which  is  worn  through  in  the  lower  part, 
showing  the  smooth  embryo  tube.  This  specimen  shows  the  more  abrupt  arching  of  the 
septa  as  they  approach  the  siphuncle. 

Fig.  1  b.  A  fragment,  preserving  the  embryo  tube. 

Fig.  1  c.  Trnnsverse  section  of  the  last,  which  is  slightly  elliptical  from  compression.  The  embryo  tube 
is  pressed  against  the  upper  side  of  the  siphuncle,  the  outline  of  which  is  only  faintly  re- 
presented. 

Fig.  I  d.  A  similar  fragment,  embracing  a  portion  of  the  embryo  tube.  In  this  one  the  septa  are  a  little 
more  approximate  than  in  the  other  specimens,  but  it  docs  not  difl^er  in  other  respects. 

Fig.  1  e,  A  nearly  perfect  embryo  tube,  with  a  few  of  the  septa  of  the  parent  shell  still  attached. 

The  tenacity  with  which  this  tube  retains  its  connexion  with  the  parent  shell,  as  shown 
in  all  these  fragments,  and  particularly  the  last  one  where  the  outer  shell  is  nearly  destroyed, 
would  indicate  something  more  than  accidental  possession  of  the  siphuncle.  In  all  these 
specimens,  the  septa  are  distant  one  fourth  to  one  sixth  the  diameter  of  the  outer  shell. 

Plate  L. 

Fig.  1  a.  An  embryo  tube  containing  a  young  shell.  This  specimen  is  more  elongated,  and  less  rapidly 
attenuating  than  the  prevailing  forms  of  the  species.  The  outer  tube  is  smooth,  while  the 
inner  one  is  striated ;  but  the  crystalline  condition  of  the  rock  renders  it  difficult  to  determine 
the  character  of  the  tubes  with  accuracy. 

Fig.  1  b.  This  tube  is  more  slender  than  the  usual  forms,  but  does  not  difl^er  in  other  respects. 

Figs  2  a,  b.  Fragments  of  smooth  embryo  tubes,  apparently  of  the  same  species,  differing  only  in  being 
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more  suddenly  contracted  and  aculeate  near  the  apex.  This  character  does  not  probably 
influence  the  young  shells  developed  within  them. 

Figs.  2  c,  d.  Parts  of  the  siphuncle  separated  from  larger  shells,  still  retaining  the  embryo  tube  within. 
Several  such  specimens  have  been  found,  though  none  in  which  the  embryo  tubes  contain 
young  shells.  The  similar  character  in  these  tubes,  with  the  marks  of  septa  upon  the  si- 
phuncle equally  distant  with  the  preceding  figures,  appears  to  be  sufficient  to  warrant  their 
reference  to  the  same  species.  The  siphuncle  is  marked  by  oblique  or  ascending  annulations, 
indicating  the  junction  of  the  septa.  This  ascending  direction  of  the  annulations  is  due  to  the 
lateral  or  excentric  position  of  the  siphuncle.  The  slight  variation  in  the  distance  of  the  septa, 
as  marked  on  the  siphuncle,  is  no  more  than  is  shown  in  different  specimens  in  the  preceding 
figures. 

Fig.  3.  An  embryo  tube,  more  conical  than  any  of  the  others.  I  have  referred  it,  with  some  hesitation,  to 
the  same  species,  until  further  discoveries  shall  prove  it  disiinct 

Plate  LIII. 

Fig.  2.  A  large  fragment  of  this  species,  in  which  the  embryo  tube  is  preserved,  while  the  surrounding 
shell  has  been  partially  removed.  All  that  part  of  the  parent  shell  remaining  is  septate,  the 
outer  chamber  having  been  broken  off;  which  is  likewise  true  of  all  other  specimens  of  this 
species  that  have  fallen  under  my  notice. 

Position  and  locality.  This  species  is  found  in  the  central  and  higher  part  of  the  Trenton 
limestone  at  Middleville  and  the  valley  of  West-Canada  creek,  where  it  is  far  more  abun- 
dant than  any  other  species  in  the  rock.  It  occurs  less  frequently  at  Turin,  Lowville  and 
Watertown,  as  well  as  in  the  same  position  in  the  Champlain  valley.         (State  Collection.) 

I  have  been  inclined  to  regard  this  species  as  very  closely  allied  to,  if  not  identical  with, 
Orthoceratites  duplex,  as  described  by  Wahlenberg  and  Hisinger  (^ct.  Sac.  Sci.  Upsal, 
Vol,  viii,  p.  88  ;  Leth.  Stiecica,  pag.  28,  pi.  9,  fig.  1 ) ;  but  the  figures  given  by  de  Ver- 
NEUiL  {Pal.  Russia  and  the  Ural  Mountains)  differ  from  that  of  Hisinger  in  the  distance  of 
the  septa,  and  in  having  the  siphuncle  quite  marginal.  This  difference  will  be  seen  by  a 
comparison  of  the  figures  here  given,  with  those  of  the  author  last  cited  (  pi.  24,  fig.  7, 
and  pi.  25,  fig.  2  a,  b) ,  where  the  distance  of  the  septa  is  comparatively  greater,  and  the 
siphuncle  larger  and  quite  marginal.  The  young  shells  of  this  species,  however,  are  re- 
presented as  constricted  near  the  aperture,  as  in  the  one  under  consideration.  It  is  not 
improbable  that  more  than  a  single  species  is  known  in  Europe  under  the  name  of  0. 
duplex,  and  the  Endoceras  proteiforme  is  represented  in  one  of  them. 

For  synonyms  and  references  of  0.  duplex,  see  page  220,  under  Endoceras  distans. 
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278.     10.    ENDOCERAS  PROTEIFORME  ]  var.  ELONGATUM. 

Pl.  LII.  Fig.  1  a,  b. 

Terctely  cylindrical,  very  gradually  tapering  and  extrenjely  elongated  ;  septa  distant 
about  one  sixth  to  one  fifth  the  diameter  of  the  shell ;  siphuncle  large,  excentric. 

This  species  is  closely  allied  to  E.  proteiforme,  in  the  character  of  septa  and  siphuncle. 
The  external  shell  and  embryo  tubes  have  not  been  discovered,  and  it  is  from  the  great 
size  of  the  siphuncle  that  I  have  referred  the  species  to  the  Genus  Endoceeas.  It  is  usually 
found  in  fragments,  which  are  more  or  less  compressed  and  distorted.  The  one  figured  is  a 
small  portion  of  a  much  larger  specimen  which  was  imbedded  in  a  nearly  perfect  condition, 
but  is  broken  from  the  weathering  and  decay  of  the  rock. 

Fragments  of  this  species  are  not  unfrequent  in  the  higher  part  of  the  Trenton  limestone, 
but,  like  all  the  others  attaining  great  size,  it  is  nearly  impossible  to  procure  characteristic 
specimens. 

Fig.  I  a,  4.  Parts  of  the  same  individual,  united  as  represented  by  the  dotted  hne. 

Position  and  locality.  In  the  higher  shaly  beds  of  the  Trenton  limestone  at  Middleville. 
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Reference  page  208  of  this  Report. 


Pl.  LVIII.  Fig.  1. 


Since  the  preceding  pages  were  in  press,  I  have  obtained  from  Dr.  Emmons  the  specimen 
figured  on  Plate  LVIII.  It  is  apparently  identical  with  the  preceding,  and  very  similar  to 
the  var.  elongatum,  if  this  be  a  distinct  variety  of  so  variable  a  species.  This  one  shows 
very  conclusively  that  the  young  shell  is  developed  within  the  siphuncle  of  the  parent  one, 
and  furnishes  more  evidence  than  any  other  instance  I  have  seen,  that  the  old  shell  is 
succeeded  by  the  young  one,  which  assumes  the  place  of  the  parent,  which  gradually 
decays.  The  specimen  preserves  twelve  or  more  chambers  of  the  parent  shell,  which  are 
pierced  by  an  extremely  large  submarginal  siphuncle.  This  siphuncle  embraces  the  young 
shell,  which  projects  beyond  the  last  septum  of  the  old  one  preserved,  nearly  ten  inches, 
and  is  imperfect  at  its  extremity.  The  p.art  of  the  young  shell  thus  projecting,  numbers 
between  forty  and  fifty  chambers,  the  lower  or  larger  part  of  it  being  partially  enclosed 
by  the  embryo  tube. 

Two  specimens  of  this  character  have  been  found,  and,  when  taken  in  connexion  with 
the  preceding  illustrations,  leave  little  doubt  as  to  the  actual  mode  of  development  among 
the  shells  of  this  genus.  It  would  appear  from  this  one  that  the  embryo  tubes  and  young 
shells  within  keep  pace  in  their  growth  with  the  parent,  all  the  specimens  of  the  young 
bearing  a  uniform  proportion  to  the  size  of  the  enclosing  or  parent  shell.  Sufficient,  how- 
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ever,  has  already  been  said  in  reference  to  this  part  of  the  subject,  and  new  facts  are 
constantly  presenting  themselves  in  favor  of  the  views  here  advanced,  which,  from  their 
novelty,  and  the  imperfection  and  obscurity  of  many  of  the  specimens,  have  heretofore 
been  regarded  as  untenable  and  unsatisfactory.* 

Position  and  locality.    This  specimen  is  from  the  valley  of  West-Canada  creek,  near 
Middleville,  and  in  the  same  position  as  those  previously  noticed.    {Cabinet  of  Dr.  Emmons.) 

Platb  LIX. 
In  the  figures  1,  2,  3,  I  have  attempted  to  give  the  precise  markings  presented  on  the 
surface  of  the  varieties  of  E.  proteiforme,  which  are  somewhat  more  distinct  than  the  litho- 
graphic impressions. 

Fig.  1  a,  b.  var.  ienuitextum.  The  surface  markings  on  two  different  specimens,  somewhat  enlarged 
beyond  the  natural  size. 

Fig.  2  a,  J.  var.  tenuisiriatum.  The  surface  markings  on  two  different  specimens,  both  slightly  mag- 
nified. A  careful  examination  shows  a  slight  difference  in  the  strength  of  the  markings, 
which  becomes  more  extreme  in  other  specimens. 

Fig.  3  *.  var.  lineolalum.  This  one  presents  only  transverse  stricB ;  but  some  specimens  show  minute 
longitudinal  ones,  passing  into  the  preceding  variety. 

Fig  3.  var.  lineolalum.  The  surface  is  covered  by  fine  spots  or  stigmata,  as  if  some  adhering  softer 
substance  had  been  separated  from  it.  The  same  is  observed  in  fig.  2  i,  in  a  less  degree. 
The  markings  are  very  similar  to  the  bases  of  the  cells  of  a  Flustra. 


279.     11.     ENDOCERAS  ARCTIVENTRiJM  ( n.  sp.). 

Pl.  LI.  Figs.  2  Oi  ft. 

Elongated,  very  gradually  tapering  ;  septa  distant  about  one  third  the  diameter  of  the 
shell ;  siphuncle  marginal  ( ventral ) ,  slightly  contracted  at  the  junction  of  the  septa ; 
section  oval  ( probably  from  compression ) ;  embryo  tube  slender. 

The  specimen  is  a  fragment,  preserving  about  eight  or  nine  of  the  chambers ;  but  these, 
with  the  siphuncle,  are  different  from  any  other  species  of  this  period.  The  siphuncle  is 
remarkably  narrow,  somewhat  longitudinally  wrinkled,  and  slightly  contracted  at  the 
junction  of  the  septa. 

The  small  embryo  tube  contains  a  young  shell,  which  has  the  appearance,  in  a  small 
portion  visible,  of  Orthoceras  junceum ;  but  this  cannot  be  demonstrated  till  we  obtain 
other  specimens. 

Position  and  locality.  This  species  occurs,  associated  with  the  preceding,  in  the  higher 
part  of  the  Trenton  limestone. 

•  This  view  of  the  development  of  the  Orthocerata  was  first  imperfectly  made  known  at  the  meeting  of  the 
American  Association  of  Geologists  and  Naturalists,  at  Washington,  in  1844,  and  subsequently  more  fully  explained 
at  the  New-York  meeting  in  1846. 

[  Palaeontology.]  28 
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280.     12.     ENDOCERAS  ANGUSTICAMERATUM  ( n.  sp.). 

Pt.  LI.  Fig.  3. 

Teretely  cylindrical,  very  gradually  tapering  ;  septa  distant  about  one  sixth  the  diameter 
of  the  shell ;  outer  chamber  deep  ;  siphuncle  excentric  ? 

The  specimen  is  a  fragment  somewhat  compressed,  giving  a  greater  breadth  in  the  figure 
than  the  actual  diameter.  The  outer  chamber  contains  a  small  tube,  which  is  too  obscure 
to  determine  satisfactorily  its  character,  though  indicating  that  the  species  belongs  to  the 
Genus  Endoceras.  The  siphuncle  of  this  specimen  cannot  be  satisfactorily  examined, 
and  therefore  I  have  some  hesitation  as  to  the  true  character  of  the  fossil.  The  specimen  is 
denuded  of  the  shell,  so  that  the  surface  markings  are  unknown. 

Position  and  locality.  This  species  is  found  in  the  higher  part  of  the  Trenton  limestone 
at  Middleville. 

281.     13.     ENDOCERAS  MAGNIVENTRUM  ( n.  «j9.). 

Pl,.  LIII.  Figs.  1  a,  b,  c,  d,  e. 

Elongated,  very  gradually  tapering  ;  siphuncle  very  large,  occupying  about  three  fifths 
the  diameter  of  the  shell ;  septa  extremely  convex,  distant  one  eighth  the  diameter  of  the 
shell. 

The  specimen  figured  is  a  fragment  of  an  individual,  which,  when  perfect,  could  not 
have  been  less  than  six  feet  in  length.  The  septa  are  more  convex  than  in  any  other  species 
known  to  me,  being  in  this  respect  slightly  irregular  as  shown  in  the  figure.  The  siphuncle 
is  proportionally  larger,  and  the  septa  more  approximate  than  in  any  other  species  described. 

Fig.  1  a.  A  fragment,  showing  several  of  the  chambers,  with  the  large  siphuncle  projecting  above. 

Fig.  1  b.  An  artificial  longitudinal  section,  showing  the  proportional  diameter  of  the  siphuncle  and  shell, 
as  well  as  the  extreme  convexity  of  the  septa,  which  are  correctly  represented  as  somewhat 
irregular  in  this  respect. 

Fig.  1  «.  A  transverse  section  of  the  larger  extremity,  which  is  worn  oflf  obliquely.  At  d  d  the  outer 
line  indicates  the  edge  of  the  siphuncle,  the  inner  one  being  perhaps  an  exfoliation  from  the 
same,  but  too  obscure  to  determine  its  character.  At  e,  the  embrj'o  tube,  with  a  young  shell, 
is  clearly  distinguishable  within  the  siphuncle.  The  position  of  the  same  is  shown  in  the 
longitudinal  section,  which  slightly  cuts  its  outer  edge.  The  small  size  of  the  embryo  tube 
indicates  that  this  section  is  distant  from  the  outer  chamber,  at  which  point  this  tube  usually 
fills  the  siphuncle. 

Position  and  locality.  In  the  higher  part  of  the  Trenton  limestone  near  Middleville. 

282.     14.     ENDOCERAS  MAGNIVENTRUM?  var. 
Pl.  LIV.  Fig.  2  b. 
This  specimen  consists  of  a  portion  of  an  extremely  large  siphuncle,  with  a  few  septa 
attached.  The  septa  are  equally  convex  with  those  of  the  specimen  figured  on  Plate  LIII ; 
but  their  distance  is  equal  or  greater,  though  the  diameter  of  the  siphuncle  is  less. 
Position  and  locality.  Same  with  the  preceding. 
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283.     15.     ENDOCERAS  APPROXIMATUM  (n.  5p.). 

Pl.  LIV.  Fig.  2  a. 

Cylindrical,  gradually  tapering  ;  septa  with  a  convexity  little  more  than  one  fourth  their 
diameter,  distant  about  one  fifth  the  diameter  of  the  shell ;  siphuncle  large,  marginal, 
obliquely  annulated  by  the  thin  edges  of  the  septa. 

This  specimen  is  a  fragment,  preserving  about  five  or  six  chambers,  with  a  portion  of  the 
siphuncle  projecting  above. 

In  many  respects,  this  species  resembles  the  E.  proteiforme  ;  but  the  i^arkings  of  the 
septa  upon  the  siphuncle  are  more  approximate  in  proportion  to  its  diameter.  In  the  one 
figured,  they  are  distant  about  one  third  the  diameter  of  the  siphuncle  ;  being  actually 
nearer  than  those  ofsmaller  siphuncles  of  that  species  figured  on  Plate  L,  which  are  distant 
two  fifths  of  the  diameter  of  the  tube. 

There  is,  however,  still  some  obscurity  in  regard  to  these  parts  of  the  shell,  and  we  are 
not  able  to  decide  whether  their  proportions  are  constant.  This  earsonly  be  determined  by 
a  comparison  of  all  the  parts  of  a  large  number  of  specimens  of  authentic  species.  I  have 
examined  three  specimens  of  what  appear  to  be,  very  satisfactorily,  the  siphuncles  of  E. 
proteiforme,  two  of  them  containing  a  portion  of  the  embryo  tube.  In  all  these  the  diameter 
is  almost  precisely  the  same,  and  the  distance  of  the  septa  corresponds.  On  this  account,  I 
have  thought  it  preferable  to  indicate  this  one  as  a  distinct  but  approximating  species. 

Position  and  locality.  This  species  is  found,  associated  with  the  preceding,  in  the  higher 
part  of  the  Trenton  limestone  near  Middleville. 


284.     16.     ENDOCERAS  DUPLICATUM  (n.  5JJ.). 
Pl.  LV.  Fig.  1. 

Cylindrical,  gradually  tapering  ;  septa  distant  about  three  eighths  of  an  inch ;  siphuncle 
extremely  distended,  and  containing  two  embryo  tubes,  within  each  of  which  is  a  young 
shell. 

The  only  specimen  seen  is  much  compressed,  and  distorted  so  that  its  original  form  can 
not  be  made  out.  It  evidently  contains  two  embryo  tubes,  which  apparently  belong  to  the 
specimen.  This  is  quite  distinct  from  the  Endoceras  gemelliparum  of  the  Black-river  lime- 
stone, both  in  its  general  form,  distance  of  septa  and  character  of  the  tubes,  showing  a 
second  species  with  double  embryo  sheaths. 

Position  and  locality.  This  species  occurs  in  the  upper  shaly  part  of  the  Trenton  limestone 
near  Middleville.  (Cabinet  of  John  Gebhard,  Jr.) 

28' 
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285.     17.     ENDOCERAS  DISTANS  ( n.  sp.). 

Pi..  LVII.  Figs.  I  a,  b. 

Teretcly  cylindrical,  very  gradually  tapering  ;  septa  thick,  distant  one  half  the  diameter 
of  the  shell,  moderately  convex ;  siphuncle  marginal,  large  (  more  than  two  fifths  the 
diameter  of  the  shell ) ;  external  surface  1  section  circular. 

The  specimen  figured  is  compressed  towards  the  larger  extremity,  which  gives  it  the 
appearance  of  enlarging  more  rapidly  than  it  really  does.  The  siphuncle  is  large,  but  is 
apparently  of  equal  width  throughout.  The  distance  of  the  septa  is  much  greater  than  in 
Orthoceras  amplicameratum,  and  the  siphuncle  much  larger  and  lateral.  In  these  particulars 
it  is  clearly  distinct  from  any  described  species. 

In  the  dimensions  of  the  tube,  position  and  size  of  the  siphuncle,  it  corresponds  precisely 
with  a  specimen  of  0.  duplex  from  Sweden  ;  but  the  septa  are  more  distant  than  usually 
represented  in  that  species.  Our  species  will  probably  prove  to  be  a  true  Endoceras,  judging 
from  the  dimensions  of  the  siphuncle,  though  the  specimen  under  consideration  apparently 
contains  no  embryo  tube.* 

Fig.  1  o.  A  weathered  cast  of  a  fragment  of  this  species. 

Fig.  1  b.  Transverse  section  of  the  smaller  extremity  of  the  same,  showing  the  large  siphuncle. 

Position  and  locality.  This  species  has  been  found  only  in  the  upper  part  of  the  Trenton 
limestone  at  Turin,  Lewis  county. 


*  The  following  references  and  synonyms  of  the  Orthoceratites  duplex,  are  given  from  the  work  of  Mukchison  and 
DK  Verneuii.  on  the  Palsontology  of  Russia  and  the  Ural  Mountains. 

Klein,  1731,  Descr.  tttbulorum  marinorum,  PI.  2,  fig.  I  a,  b  (c,  d,  exclusis). 

7*  espice  d' Orthoceratites,  Breyn,  1732,  Dissert,  de  Polythalamiis,  PI.  5,  fig.  1-4. 

Orthoceratitet  duplex,  Wahlenbero,  Act.  See.  Sc.  Upsal,  Vol.  viii,  p.  86. 

—  tpiralu,  Fischer,  1S29,  Bull,  de  Moscow,  p.  323. 

—  —        Pander,  1830,  Beitr.  zuigeogn.  Russland,  pag.  109,  pi.  30,  fig.  1. 

—  —        Fischer,  1837,  Oryct.  de  Gouv.  de  Moscow,  pag.  125,  pi.  10. 

—  duplex,  HisiNGER,  1837,  Leth.  Suecica,  pag.  28,  pi.  9,  fig.  1. 

—  —        KuTOROA,  1837,  Beitr.  zur  geogn.  Dorpat,  pag.  32,  pi.  5,  fig.  9. 

—  giganteut.  Id.  lb.  pi.  6,  fig.  6  (non  id  Sowerby). 

—  tpiralu,  EicHWALD,  1840,  Sil.  Syst.  in  Esthland,  p.  92. 

—  duplex,  Qdenbtedt,  1840,  Neues  Jahrb.  fur  Mineralogie,  p.  262. 

—  —        Troost,  1841,  Sixth  Geol.  Rep.  Tennessee,  p.  10. 

—  —        Verneuul,  1845,  Pal.  Russ.  &  Ur.  Mountains,  pag.  351,  pi.  24,  f  7 ;  &  pi.  25,  f  2  a  6. 
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Genus   CAMEROCERAS  (Conrad). 

Character.  "  Straight ;  siphuncle  marginal ;  a  longitudinal  septum,  forming  a  roll  or 
involution  with  the  margin  of  the  siphuncle." 

The  above  description  is  quoted  from  Mr.  Conrad  ( Jour.  Acad.  Jfat.  Sci.  Philadelphia, 
1842,  Vol,  viii,  p.  267 ) ;  and  although  dissenting  from  his  opinion  of  the  characters  in 
part,  I  have  adopted  it  as  a  distinct  genus,  closely  allied  to  Endoceras.  There  is  no 
evidence  of  a  longitudinal  septum  as  described  above,  in  the  specimens  I  have  examined  ; 
nor  is  it  probable  that  such  a  character  exists.  The  character  of  the  siphuncle,  though 
resembling  that  of  Endoceras,  is  different  from  any  examined. 


286.  1.  CAMEROCERAS  TRENTONENSE. 

Pl.  LVI.  Figs.  4a,b,e. 
Cameroeerat  trentonensis.     Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  Vol.  viii,  pag.  287,  pi.  16,  fig.  3. 

Elongated,  gradually  tapering ;  section  elliptical,  with  diameters  about  as  five  to  seven, 
slightly  contracted  at  intervals  ;  septa  distant  about  one  third  the  longest  diameter  of  the 
tube  ;  siphuncle  marginal,  contracted  between  the  septa,  obliquely  annulated  at  the  junction 
of  the  septa. 

The  single  species  differs  from  the  Endoceras  in  its  oval  form,  which  is  slightly  con- 
tracted at  intervals.  The  siphuncle  is  marginal,  occupying  one  of  the  extremities  of  the 
ellipse,  which  is  unequal  at  the  two  ends.  The  siphuncle  is  not  only  marked  with  the  septa, 
but  is  contracted  between  them,  in  some  slight  degree,  like  Ormoceras.  The  oval  form  and 
contraction  of  the  shell  is  constant  and  uniform  in  four  specimens  examined  ;  and  the  same 
is  true  of  the  one  described  by  Mr.  Conrad,  on  which  account  we  may  presume  it  to  be  the 
original  form  of  the  shell. 

This  is  a  rare  species,  and  the  only  one  of  the  genus  known. 

Fig.  4  a.  A  fragment  of  the  shell,  preserviog  about  three  of  the  chambers,  beyond  which  the  siphon  is 

extended  to  an  equal  distance. 
Fig.  4  b.  Another  fragment,  with  the  siphuncle  still  more  extended. 
Fig.  4  c.  Transverse  section,  showing  the  position  of  the'  siphuncle. 

Positi&n  and  locality.  This  species  occurs  in  the  higher  part  of  the  Trenton  limestone, 
associated  with  the  other  species  of  the  same  family,  at  Middle ville.  («'«'«  Collection.) 
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89.     1.     ORMOCERAS  TENUIFILUM'? 
Pi..  LVIII.  Figs.  2  a,  b,  e. 
Reference  Ormoeeras  lenuifilttm,  Plates  XV  &  XVI  of  this  volume. 

The  specimen  fig.  2  a  is  a  part  of  a  siphuncle,  with  a  small  portion  of  the  shell  adhering. 
The  edges  of  the  annulations  are  somewhat  irregular  and  naore  sharply  angular  than  is 
usual  in  this  species,  but  otherwise  it  presents  no  important  differences. 

The  specimen  fig.  2  b,  and  section  2  c,  is  a  fragment  worn  down  on  one  side  somewhat 
obliquely,  showing  the  siphuncle  in  the  lower  part  of  the  figure,  which  is  precisely  similar 
to  those  previously  figured. 

These  specimens  have  been  given  to  me,  the  one  by  Gen.  Spinner,  of  Mohawk,  and 
the  other  by  Dr.  Budd,  of  Turin,  Lewis  county,  as  coming  from  the  Trenton  limestone. 
It  is  possible,  that  in  the  Mohawk  valley,  where  the  OrthOceratite  liniestone  of  the  Black 
river  is  not  clearly  recognized,  some  of  its  fossils  may  be  found  in  the  base  of  the  Trenton 
limestone.  This  is  the  only  explanation  I  am  able  to  offer  at  present,  if  the  specimens  are 
really  from  the  localities  given  ;  for  among  many  hundreds  examined  from  the  central  and 
higher  part  of  the  Trenton  limestone,  I  have  never  observed  a  fragment  of  the  Ormoceras. 

These  specimens  are  figured  in  this  place,  though  I  do  not  regard  them  as  characteristic 
ef  the  Trenton  limestone. 

287.     1,     CONULARIA  TRENTONENSIS.* 

Pi,.  LVIII.  Figs.  1  a,  b,  e,  d,  e,f. 

Compare  Conularia  quadrituleala,  Muxeb.     Sowerbt,  Min.  Conchology,  Vol.  iii,  pag.  107,  tab.  260. 

—  —  Dalman,  Vet.  Acad.  Handlingar,  1824,  tab.  4,  fig.  3. 

—  —  HisiNGER,  Leth.  Suecica,  1837,  pag.  30,  tab.  10,  fig.  5. 

—  —  SowERBY  in  Sil.  Researches,  pag.  626,  pi.  12,  fig.  22. 

—  Soteerbii.    Defrance,  Diet,  des  Sci.  naturelles. 

—  —  Blainville,  1828,  Malacologie,  pag.  377,  tab.  14,  fig.  2  b,  e,  d,  e. 

—  —  Tboost,  1840,  Fifth  Geol.  Rep.  Tennessee. 

—  —  Vernsuii.,  1845,  Pal.  Russ.  and  Ural  Mountains,  pag.  348,  pi.  24,  fig.  5  a,  b. 

Pyramidal,  obtusely  quadrangular  ;  angles  sulcate  ;  sides  somewhat  rounded  ;  a  slightly 
impressed  line  along  the  centre  of  each  side,  from  the  apex  to  the  base ;  surface  marked 
by  sharp  obliquely  transverse  ridges,  which,  extending  from  each  angle  of  the  shell  towards 
the  mouth,  meet  those  from  the  opposite  angle  in  the  centre  of  each  side,  producing  a 
slightly  impressed  line,  along  which  the  ridges  are  less  prominent ;  longitudinally  marked 
by  finer  striae,  which  are  slightly  convergent  towards  the  angles,  and  divergent  from  the 
centre  of  each  side  ( these  striae  are  most  prominent  in  the  depressions  between  the  trans- 
verse ridges  ) ;  septa  transverse,  very  convex,  smooth  ;  siphuncle  excentric. 

•  The  Genus  Conularia  is  usually  placed  under  the  Family  Ptehopoda.  This  species  is  provided  with  septa  which 
•re  perforate  as  in  Orthocerat,  and,  on  this  account,  I  have  allowed  those  described  to  remain  under  Cephalopoda. 
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There  is  little  difficulty  in  identifying  this  curious  and  beautiful  fossil,  which  is  quite 
abundant  in  the  Trenton  limestone.  The  obliquely  transverse  ridges  and  nearly  vertical 
striae,  which  are  always  more  prominent  in  the  depressions  than  upon  the  ridges,  are  con- 
slant  in  a  large  number  of  specimens.  The  shell  at  the  angles  seems  to  be  slightly  folded 
inward,  producing  a  groove,  which  interrupts  the  transverse  ridges.  It  is  but  rarely  that  the 
septa  and  siphuncle  can  be  seen  ;  the  latter  is  usually  excentric,  but  in  one  specimen  there 
is  an  obscure  appearance  of  a  duplicate  siphuncle.  When  the  outer  lamina  of  the  shell  only 
is  removed,  the  cast  preserves  the  sharp  transverse  ridges,  the  longitudinal  striae  being 
obliterated.  The  entire  cast  is  smooth,  with  a  deep  groove  at  the  angles,  and  a  shallow 
one  on  the  centre  of  each  face  of  the  pyramid.  ' 

Fig.  1  a.  A  specimen  (natural  size),  with  the  apex  broken  off. 

Fig.  I  b.  Another  specimen,  more  abruptly  acute. 

Fig.  1  c.  Transverse  section  of  a,  near  the  apex,  showing  the  septum  and  siphuncle. 

Fig.  1  d,  e.  Lateral  and  transverse  view  of  a  fragment,  showing  the  convex  septum. 

Fig.  1  /.  A  portion  of  the  surface  enlarged. 

Position  and  locality.  In  the  central  and  higher  part  of  the  Trenton  limestone  at  Middle- 
ville,  Jacksonburgh,  Trenton  Falls,  and  other  places. 

288.     2.     CONULARIA  GRANULATA  (n.  5^.). 

Pl.  LIX.  Fig.  2. 

Conical  or  pyramidal ;  specimen  compressed,  tapering  rapidly  to  an  acute  point;  angles 
marked  by  linear  grooves  or  sulci ;  surface  marked  by  distinct  transverse  striae,  which  are 
crossed  by  finer  longitudinal  ones,  giving,  under  a  magnifier,  a  granulated  or  papillose 
appearance  to  the  shell ;  no  septa  or  siphuncle  visible. 

This  species  is  quite  distinctly  marked ;  and  from  the  examination  of  several  specimens, 
I  have  no  doubt  of  the  propriety  of  its  reference  to  the  Genus  Conulaeia.  The  specimen 
figured  is  in  soft  shaly  limestone,  and  presents  no  more  than  a  thin  laminar  expansion.  It 
differs  essentially  from  the  last  in  the  character  of  its  markings,  which  are  also  much  finer, 
being  scarcely  visible  to  the  naked  eye.  The  surface  is  marked  by  longitudinal  lines  or 
folds,  which  are  probably  due  to  the  folding  of  the  shell  from  pressure. 

Fig.  2  o.  A  specimen  nearly  entire,  giving  the  general  form  of  this  species. 
Fig.  2  i.  A  portiop  of  the  surface  enlarged. 

Position  and  locality.  In  the  upper  shaly  portion  of  the  Trenton  limestone,  associated 
with  Lingula,  Orbictcla,  Ifc. 

289.     3.     CONULARIA  PAPILLATA  ( n.  sp.). 

Pi..  LIX.  Figs.  3  a,  b. 
Compare  Conularia  quadruuUata,  Dalman,  Vet.  Acad.  Handlingar,  1824,  pag.  374,  pi.  4,  fig.  3. 
Pyramidal,  sulcated  at  the  angles,  gradually  diminishing  towards  the  apex ;  surface 
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marked  by  regular  lines  of  granulations  or  papilla;,  which  appear  lobe  produced  by  regular 
transverse  and  longitudinal  depressed  striae,  the  spaces  between  which  are  elevated ;  shell 
■lightly  folded  inward  at  the  angles,  forming  a  shallow  groove,  which  is  partially  marked 
by  the  granulations  ;  lines  of  granulations  slightly  curving  upwards,  or  towards  the  apex, 
at  the  angles. 

This  species  is  readily  distinguished  by  the  regularly  arranged  granulations,  Which  are 
separated  by  equal  transverse  and  longitudinal  depressed  lines.  The  surface  is  more  coarsely 
marked  than  the  last,  and  more  distinctly  granulated.  These  granules  appear  to  be  capable 
of  separation  from  the  shell,  leaving  small  punctures  ;  or  they  are  hollow  pustules,  which, 
when  worn  down,  leave  a  small  pit.  Such  a  character  is  shown  by  D'Archiac  and  dk 
Verneuil  in  the  structure  of  Conularia  gervUlei  and  C.  gerohteinensis,  from  the  older 
deposits  of  the  Rhenish  Provinces. 

The  specimen  figured  is  completely  flattened  ;  and  the  longitudinal  and  transYerse 
wrinkles,  shown  in  the  figure,  are,  in  part,  due  to  this  pressure.  The  fragment  here  given 
diminishes  towards  the  apex  less  rapidly  than  either  of  the  preceding. 

Fig.  3  a.  An  imperfect  specimen,  of  the  natural  size.     b.  A  portion  magnified. 

Position  and  locality.  This  species  occurs  in  the  higher  part  of  the  Trenton  limestone, 
near  Middleville. 

290.    4.     CONULARIA  GRACILE  (7».sp.). 

Pi..  LIX.  Fig9.  4  a,  b. 

Slender,  conical  or  pyramidal,  slightly  bent  or  arcuate  ;  angles  sulcate,  and  a  scarcely 
conspicuous  depressed  line  along  the  centre  of  each  side  ;  surface  marked  by  sharp  un- 
dulating transverse  striae,  and  scarcely  conspicuous  longitudinal  ones. 

This  species  is  more  narrow  and  elongated  than  either  of  the  preceding ;  the  grooves 
on  the  angles  are  shallow,  and  the  shell  has  less  the  appearance  of  being  folded  inwards 
along  this  line.  The  transverse  striae  are  regularly  arched  downwards,  or  towards  the  mouth 
of  the  shell,  between  the  straight  longitudinal  ones.  The  shell  appears  to  be  exceedingly 
thin  and  fragile. 

The  three  last  species  are  comparatively  rare,  while  the  first  is  abundant.  They  are 
apparently  quite  distinct  in  character,  and,  though  much  flattened,  preserve  the  general 
aspect  of  other  species  of  the  genus.  From  the  minute  and  indistinct  markings,  I  had  been 
inclined,  on  hasty  examination,  to  refer  them  to  the  inner  side  of  partially  exfoliated  shells 
of  the  C.  trentonensis  ;  but  that  species  never  presents  any  similar  markings,  either  as  casts 
or  partially  exfoliated  surfaces.  We  are  able  to  add,  therefore,  to  this  genus,  comparatively 
rare  in  species,  four  new  forms  from  one  of  our  older  rocks,  in  a  position  lower  than  they 
have  been  before  discovered. 

Fig.  4  o.  A  specimen,  natural  size ;  the  apex  broken  ofl; 
Fig.  4  A.  A  portion  of  the  surface  enlarged. 

Position  and  locality.  In  the  shaly  upper  part  of  the  Trenton  limestone  near  Middleville. 
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TRILOBITES  OF  THE  INFERIOR  STRATA. 

It  is  in  the  Trenton  limestone  that  we  are  first  made  acquainted  with  this  class  of  animals, 
in  any  considerable  number.  In  the  preceding  rocks,  their  remains  are  exceedingly  rare 
and  obscure.  The  few  species  known  in  the  Chazy  limestone  are  confined  to  a  limited 
district,  and  to  a  small  thickness  of  strata ;  and  their  condition,  also,  is  such  as  to  render 
their  characters  indistinct  and  unsatisfactory.  In  the  Birdseye  limestone,  we  are  forced  to 
depend  on  a  few  fragments  for  the  determination  of  all  we  know  in  that  rock.  In  the 
Trenton  limestone,  we  have  at  least  fifteen  or  sixteen  well  characterized  species,  and  an 
immense  number  of  individuals  in  a  more  or  less  perfect  condition.  They  appear  to  have 
been  as  abundant,  even,  as  the  Orthocerata  of  this  rock,  or  of  the  Black-river  limestone. 
If  we  were  to  designate  this  rock  by  its  most  striking,  abundant,  and  peculiar  fossils, 
it  would  very  appropriately  be  termed  the  Older  Trilobite  limestone  ;  for  nowhere  in  the 
series  do  we  find,  in  a  single  rock  or  formation,  so  many  species  as  in  this.  We  may  indeed 
confidently  rely  upon  these  fossils  alone  to  characterize  the  rock,  at  least  throughout  New- 
York,  Canada,  and  some  of  the  Western  States.  Those  species  in  a  lower  position  can 
scarcely  lead  to  any  confusion,  since  they  are  few  in  number,  and  rare  in  all  the  localities 
examined. 

It  is  true  that  several  species  of  this  limestone  reappear  in  the  shales  of  the  Hudson-river 
group  ;  but  it  has  already  been  shown  how  intimately  related  are  these  two  formations, 
constituting,  in  fact,  but  a  single  natural  group.  This  group,  in  its  western  extension,  is 
characterized  throughout  by  the  presence  of  Trilobite^,  which,  in  New-York,  are  almost 
entirely  restricted  to  the  Trenton  limestone.  On  this  account,  I  have  thought  it  better  to 
arrange  the  species  of  this  rock  in  connection  with  those  occurring  in  the  succeeding  shales; 

This  arrangement  seems  the  more  necessary,  since,  in  the  western  extension  of  this 
group,  where  the  calcareous  matter  is  augmented,  many  of  the  species  continue  throughout 
its  entire  thickness,  terminating  only  with  the  deposit  itself.  The  period  of  the  existence  of 
certain  species  in  this  position  is  limited  in  New-York  solely  by  the  cessation  of  calcareous 
deposits  ;  since  it  is  clearly  shown,  that  in  other  situations,  where  the  formation  continued 
to  be  calcareous,  they  existed  for  a  longer  time. 

I  have  already  shown,  in  regard  to  the  Brachiopoda  and  Monomyaria  ( and  the  same 
is  true  of  other  fossils) ,  that  the  former  are  far  more  abundant  in  the  Trenton  limestone,  in 
the  calcareous  part  of  the  formation  ;  while  the  latter  increase  in  the  Hudson-river,  or  in 
the  shaly  portion  of  the  group.  That  all  these  changes  are  dependent  on  the  nature  of 
the  sediment,  can  be  clearly  shown  when  we  continue  our  observations  to  the  western 
extension  of  the  same  formation.  These  facts  should  be  borne  in  mind  by  the  geological 
student,  in  his  investigations  of  the  New- York  strata,  and  the  same  succession  of  strata 
elsewhere. 

The  general  proposition  regarding  not  only  the  Teilobites,  but  other  fossils,  may  be 
[Paleontology.]  29 
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Stated  thus  :  TIml  all  those  forms  requiring  calcareous  sediment  for  their  full  development, 
will  flourish  during  the  dcjwsition  of  such  material,  but  become  diminished  or  entirely 
exterminated  when  a  change  to  argillaceous  or  arenaceous  deposits  takes  place.  On  the 
other  hand,  tliose  forms  which  require  a  very  small  proportion  of  calcareous  matter,  and 
flourish  in  the  argillaceous  mud,  are  diminished  or  cease  altogether  when  a  calcareous 
deposition  supervenes.  The  forms  which  maintain  a  bare  existence  through  a  series  of 
calcareous  deposits,  become  extensively  developed  so  soon  as  the  nature  of  the  sediment 
clianges  ;  and  the  same  may  be  said  of  those  requiring  calcareous  sediment,  during  a  period 
of  argillaceous  deposits. 

Those  changes  in  the  nature  of  the  sediment,  which  may  aflfect  the  majority  of  species 
in  the  way  we  have  mentioned,  will,  in  others,  produce  a  total  destruction  or  extermina- 
tion, because  they  are  not  adapted  to  encounter  such  extreme  changes.  This  is,  in  a  great 
degree,  true  of  the  Trilobites.  Of  the  species  known  in  the  Trenton  limestone  of  New- 
York,  scarcely  one  fourth  are  found  in  tlie  shaly  strata  which  succeed  ;  and,  with  two 
exceptions  (the  Calymene  and  Trinucleus) ,  those  which  are  known  are  extremely  rare. 

In  a  case  like  the  present,  where  the  higher  shaly  part  of  the  formation  much  exceeds 
the  lower  calcareous  part,  reaching  the  thickness  of  nearly  one  thousand  feet,  we  are  very 
likely  to  lose  sight  of  the  characteristic  fossils  of  the  lower  division  of  the  group,  and  to 
regard  them  as  of  little  or  no  importance  in  the  identification  of  the  higher  strata.  Neither 
are  they,  while  the  nature  of  the  deposit  continues  uniformly  argillaceous  ;  but  so  soon  as 
the  calcareous  matter  is  increased,  we  find,  spontaneously  as  it  were,  the  appearance  of 
forms  which  we  have  before  known  in  the  lower  part  of  the  formation.  We  may  recollect, 
however,  that  not  only  are  certain  families  affected  by  this  change  in  the  sediment,  but 
different  species  of  the  same  family  are  differently  affected.  In  the  present  instance,  the 
Triarthrus  and  Trinucleus  become  more  abundant  in  the  shaly  portion  of  the  strata,  and 
we  find  two  other  forms  which  have  not  been  seen  in  the  calcareous  part  of  the  formation. 

Nearly  all  the  characteristic  genera  of  Trilobites  appear  at  once  during  this  period  ; 
and  all  the  subsequent  forms  in  our  strata  are  referable  to  these,  or  some  modification  of 
them.  Some  of  them,  as  Phacops  and  Calymene,  are  continued  throughout  the  Silurian 
and  Devonian  rocks,  with  scarcely  any  modification  of  form  in  some  species,  while  others 
present  a  wide  departure  from  the  original  type.  The  Platynotus,  Illamus*  and  Acidaspis, 
reappear  in  tiie  Upper  Silurian  strata ;  while  Trinucleus,  Ceraurus,  Isotelus,  Asaphus  and 
Ogygia,  are  unknown  beyond  the  strata  of  this  period. 

*  I  refer  here  to  Bumastu  barrieruU  of  the  Niagara  strata,  which,  though  it  may  constitute  a  distinct  genus,  is 
UevertheleM,  constructed  as  the  true  lUcmut  in  its  important  part^. 
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TRILOBITES  OF  THE  BIRDSEYE  LIMESTONE. 

Plate  LX.  (  in  part  ). 

291.     1.     OGYGIA'?  VETUSTA. 

Pl.  LX.  Fig.  1. 
Compare  Ataphut  tyrannui,  Muhchison,  Sil.  System,  pi.  24,  and  pi.  25,  fig.  1  a,b. 

Caudal  shield  obtusely  subtriangular  ;  middle  lobe  with  16  articulations,  abruptly  nar- 
rowing from  above  towards  the  middle,  below  which  it  is  of  nearly  equal  width  ;  lateral 
lobes  with  15  distinct  segments,  the  posterior  ones  meeting  the  middle  lobe  at  a  very  acute 
angle,  and  terminating  in  a  thickened  or  recurved  border ;  surface,  near  the  margin, 
marked  by  imbricating  lines  or  lamellose  striae. 

The  only  specimen  yet  known  is  the  caudal  shield  here  figured  ;  it  bears  a  very  close 
resemblance  to  the  A.  tyrannus  of  Muhchison,  and,  from  its  geological  position,  it  is  doubt- 
less a  closely  allied  species.  It  will  at  once  be  recognized  by  the  numerous  segments  of  the 
caudal  shield,  the  axis  of  which  reaches  only  about  4  of  the  whole  length.  A  few  of  the 
last  articulations  of  the  lateral  lobes  are  nearly  parallel  to  the  central  lobe,  while  the  first 
ones  are  nearly  perpendicular  to  it.  Each  articulation  of  the  lateral  lobe  is  marked  by  a 
sudden  and  slight  bending  or  contraction,  about  two  thirds  the  distance  from  the  axis  to 
their  outer  extremity.  The  specimen  is  almost  denuded  of  the  crust,  so  that  its  original 
character  cannot  be  entirely  known. 

I  have  referred  this  species  to  the  Genus  Ogygia,  on  account  of  the  striated  or  lamellose 
surface,  which  does  not  belong  to  any  of  the  species  of  Phacops  with  which  I  am  ac- 
quainted. In  the  absence  of  other  portions  of  the  fossil,  this  reference  must  be  given  with 
some  hesitation.  The  surface  markings  of  some  species  of  Asaphus  do  not  differ  materially 
from  this  specimen,  and'  it  may  prove  to  belong  to  that  genus.  In  the  present  state  of  our 
knowledge,  we  must  regard  the  Asaphus  and  Ogygia  as  confined  to  the  older  sihuian 
strata,  appearing  among  the  earlier  forms  of  the  Crustaceans,  and  limited  to  a  single  epoch 
of  geological  time. 

Position  and  locality.  In  the  compact  Birdseye  limestone  of  the  Mohawk  valley. 
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292.     3.     ASAPHUS?  EXTANS  (n.  *p.)- 
Pi..  LX.  Figs.  2,  2  a. 

Buckler  unknown  ;  thorax  with  nine  articulations  visible,  those  of  the  lateral  lobes 
bifurcate  or  grooved  ;  coudal  shield  very  convex,  with  the  middle  lobe  very  prominent  and 
terminating  abruptly  behind,  the  posterior  extremity  much  elevated  above  the  margin ; 
the  three  anterior  segments  of  (he  middle  lobe  distinct,  the  posterior  portion  nearly  smooth ; 
lateral  lobes  each  with  five  segments,  the  two  last  ones  terminating  in  a  thickened  marginal 
expansion,  which  extends  beyond  the  middle  lobe  ;  surface  marked  by  fine  imbricating 
lamellose  strife. 

Two  individuals  only  have  been  seen,  and  both  these  are  from  the  Birdseye  limestone. 
The  fossil  is  remarkably  distinct  from  the  last,  and  is  easily  distinguished  from  any  other 
in  the  lower  strata,  by  the  prominent  projecting  central  lobe  of  the  caudal  shield,  and  the 
thickened  margin. 

This  species,  having  nine  or  more  articulations  of  the  thorax,  varies  from  the  true 
AsAPH0s,  and,  in  this  and  some  other  characters,  approaches  to  Phacops.  The  caudal 
shield,  however,  showing  but  three  distinct  articulations  in  the  axis,  has  more  the  character 
of  AsAPHDs,  to  which  genus  I  have  provisionally  referred  the  species. 

Fig.  2  a.  A- caudal  shield,     b.  Lateral  view  of  the  same. 

Fig.  2  c.  Another  fragment,  showing  nine  articulations  of  the  thorax. 

Position  and  locality.  In  the  Birdseye  limestone  of  the  Mohawk  valley,  and  in  the  same 
position  near   Watertown.  (Cabinet  of  John  Gebhahd,  Jr.,  and  of  Dr.  Emmonb.) 
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Pi..  LX.  Fig.  3. 

Thorax  and  caudal  shield  with  at  least  25  articulations. 

The  specimen  is  from  the  Birdseye  limestone  of  He  la  Motte,  and,  though  very  obscure, 
is  evidently  distinct  from  any  thing  we  know  in  the  older  strata  of  New- York.  The  figure 
is  presented  in  the  hope  of  calling  attention  to  the  occurrence  of  such  a  species,  and  the 
explorations  in  Vermont  will  doubtless  bring  to  light  more  specimens. 

Position  and  locality.  Associated  with  lllcmtis  and  Orthoceras.  He  la  Motte,  Lake  Cham- 
plain.  (State  Collection.) 
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Plates  LX.  (in  part),  LXI.  -  LXV.,  &  LXVI.  (in  part). 
40.    2.    ILL^NUS  CRASSICAUDA. 

Pl.  LX.  Figs.  4  a,  b,  c,  d. 

Entomostracites  crasgicauda.     Wahi.£nberg,  Nov.  Act.  R.  Soc.  Sc.  Upsal,  1821,  Vol.  viii,  pag.  27,  no.  2, 

tab.  2,  fig.  5  &  0;  and  pag.  294,  no.  1,  tab.  8,  fig.  5  &  6. 
nianua  craasicauda.     Dalman,  Vet.  Acad.  Handlingar,  1826,  pag.  248,  pi.  5,  fig.  1  a,  b,  c. 

—  —  HisiNGEB,  Leth.  Suecica,  1837,  pag.  16,  tab.  3,  fig.  4. 

—  —  PoRTLOCK,  Geol.  Rep.  Londonderry,  1843,  pag.  300,  pi.  10,  figs.  3  a,  3  J,  4,  5. 
IlUenut  trtntonemu.     Emmons,  Geol.  Report,  1842,  pag.  390,  fig.  3. 

Compare  JlUenui  permalit,  Murchison,  Sil.  System,  1839,  pag.  661,  pi.  23,  fig.  7  a,  b. 

Oval  with  the  longer  axis  more  or  less  extended,  convex ;  buckler  large,  convex,  rotund  ; 
posterior  extremities  obscure  ;  eyes  prominent,  distant  from  the  axis ;  maxillary  shield 
small ;  thorax  distinctly  three-lobed,  the  divisions  continuing  a  short  distance  into  both  the 
cephalic  and  caudal  shields  ;  articulations  ten,  smooth,  slender,  those  of  the  lateral  lobes 
extended  ;  caudal  shield  large,  semicircular,  convex,  having  the  rudiment  of  a  central 
lobe  ;  entire  surface  smooth,  or  with  fine  curving  subimbricating  lamellose  striae. 

The  general  form  of  this  species  is  variable  from  its  contractility,  none  of  the  individuals 
yet  seen  being  quite  perfect.  It  is  distinguished  from  Isotelus  by  the  number  of  articula- 
tions, and  by  the  more  rotund  and  less  equal  extremities. 

In  the  rocks  of  New- York,  the  cephalic  and  caudal  shields  of  this  fossil  are  frequently 
found  ;  but  from  the  delicacy  of  the  articulations  of  the  thorax,  they  are  rarely  preserved. 

Fig.  4  a.  The  caudal  shield  of  a  large  individual. 

Fig.  4  b.  Middle  lobe  of  the  cephalic  shield,  the  lateral  portions  being  separated  at  the  sutures. 
Fig.  4  e.  Lateral  view  of  a  small  entire  specimen. 

Fig.  4  d.  Dorsal  view  of  the  specimen,  showing  the  great  width  of  the  middle  lobe,  and  abrupt  incurving 
of  the  cephalic  shield. 

Position  and  locality.  In  the  Trenton  limestone  at  Middleville,  Watertown,  Turin  (New- 
York),  Carlisle  (Pennsylvania),  and  in  the  upper  part  of  the  Birdseye  limestone  on  He  la 
Motte  (Vermont). 
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294.    3.     ILLiENUS  TRENTONENSIS. 
Pi..  LX.  Fig.  5. 
Bttmattit  trentonensu.    Emmons,  Geol.  Report,  pag.  390,  fig.  1. 

General  form  oval-ovate,  very  convex ;  buckler  semicircular,  rounded  and  ventricose  in 
front,  elevated  behind  ;  glabella  scarcely  distinct,  narrow  in  the  middle,  but  expanding 
before  ;  eyes  approximate,  large,  forml  facial  suture  making  a  deep  and  abrupt  sinus  at 
the  eyes,  from  whence  it  turns  outward  and  backward  ;  central  lobe  of  the  thorax  broad  ; 
segments  plane,  flat,  continuing  into  the  lateral  lobes  ;  longitudinal  furrows  shallow,  un- 
defined, slightly  continuing  into  the  buckler,  and  less  distinctly  into  the  caudal  shield  ; 
caudal  shield  subtriangular,  very  convex  in  the  middle,  and  descending  abruptly  at  the 
sides,  the  margin  slightly  expanded.  Surface  marked  by  fine  converging  imbricating  striae, 
as  in  other  specimens  of  the  genus. 

This  rare  fossil  was  obtained  by  Dr.  Emmons,  from  a  boulder  nearHogansburgh(N.Y.); 
but  from  other  associated  fossils,  it  clearly  belongs  to  the  Trenton  limestone. 

The  original  of  the  perfect  specimen  has  been  lost,  and  our  description  is  taken  from  a 
plaster  cast.  I  have  placed  it  under  the  Genus  Ill^enus,  to  which  it  properly  belongs,  the 
distinctions  between  this  genus  and  the  Bumastis  being  scarcely  decisive. 


295.    4.     ILL^NUS  LATIDORSATA  (n.  «j).). 

Pl.  LX.  Figs.  6  a,  b. 

General  form  broadly  elliptical ;  buckler  convex,  ventricose,  thickened  in  front ;  thorax 
with  ten  narrow  articulations  ;  middle  lobe  of  the  thorax  very  broad  ;  lateral  lobes  narrow ; 
surface  marked  by  prominent  imbricating  lamellose  striae. 

The  specimen  is  a  fragment,  preserving  five  of  the  articulations  very  distinctly,  and 
fragments  of  five  others  in  the  stone.  The  buckler  is  crushed  and  broken,  so  that  it  cannot 
be  perfectly  represented.  The  articulations  are  very  slender,  those  of  the  lateral  lobes  being 
suddenly  bent  forward  just  outside  of  the  longitudinal  depression.  The  great  width  of  the 
central  lobe  (which  is  four  times  wider  than  the  lateral  lobe) ,  the  well  defined  longitudinal 
groove,  and  sudden  bending  forward  of  the  articulations  of  the  lateral  lobes,  are  distin- 
guishing features,  and  show  it  to  be  clearly  distinct  from  the  two  preceding  species. 

Fig.  6  a.  The  fragment,  natural  size. 

Fig.  6  b.  Three  of  the  articulations  enlarged,  showing  the  lamellose  strite. 

Pontioti  and  locality.  In  the  Trenton  limestone  near  Watertown  ( New- York ) . 

,^  {Cabinet  of  Mt.  Alexander  FrrcH.) 
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43.     1.     ISOTELUS  GIGAS.* 

Pl.  LX.  Figs.  1  a-i;  Pl.  LXI.  Figs.  3  a  -  m,  &  4  a  *  c;  Pl.  LXII.  Figs.  1  o  6  e,  &  2  ;  and  Pl.  LXIII. 

Jlaaphus  platycephalic.     Stokes,  Trans.  Geol.  Soc.  London,  New  series,  1822,  Vol.  i,  p.  208,  pi.  27. 

botelus  gigaa,  and  /.  planus.     De  Kay,  1S24,  Ann.  Lye.  Nat.  Hist.  New-York,  Vol.  i,  pag.  176,  pi.  13,  fig.  1,2; 

and  pi.  13,  fig.  1,2.  ■ 

botelus  gigaa.     Green,  Monograph,  1832,  p.  07  &.  68. 
botelus  Cyclops,  I.  Tnegalops,  and  /.  stegops.     Id.  lb.  p.  G9,  70  &  71. 
Jlsaphus  platycephalus.     Buckland,  Bridgw.  Treatise,  Vol.  ii,  pag.  76,  pi.  45,  fig.  12. 
botelus  gigas.     Vanuxem,  Geol.  Rep.  New- York,  1842,  pag.  46,  fig.  1.  ^* 

—  —         Emmons,  Geol.  Rep.  New- York,  1842,  pag.  3S9,  fig.  1. 

botelus  gigas,  and  /.  planus.     Portlock,  Geol.  Rep.  Londonderry,  1843,  pag.  295,  pi.  7,  figs.  1,  2  &  3. 
Compare  .isaphus  comigerus,  Brongniart,  Crust,  fossiles,  1822,  pag.  18,  pi.  4,  fig.  10  (not  pi.  2,  fig.  1  a,  b). 

Brongniartia  isotela,  Eaton,  Geol.  Text-Book,  1832,  pi.  2,  fig.  19. 

Asaphus  powisii,  Murchison,  Sil.  System,  1839,  pag.  661,  pi.  23,  fig.  9. 

botelus  powisii,  Portlock,  Op.  cit.  pag.  297,  pi.  6,  fig.  1. 

botelus  ovatus,  J.  intermedius,  I.  sclerops,  and  other  figures.     Portlock,  Op.  cit.  pag.  297  -  299,  plates 

6,  8,  9  &.  10. 
botelus  megistos,  Locke,  Am.  Jour.  Science,  1842,  VoL  ?lii,  p.  360. 

—  —  Trans.  Assoc.  Am.  Geologists  and  Naturalists,  1843,  Vol.  i,  pag.  221,  pi.  6. 

General  figure  oval-oblong,  with  the  sides  rather  straight ;  buckler  in  the  form  of  "a 
spherical  triangle,"  obtuse  or  more  or  less  rounded  at  the  posterior  extremities  ;  cephalic 
shield  convex  in  the  middle,  rapidly  descending  in  front  and  at  the  sides,  margined  by  a 
narrow  elevated  rim  or  border  ;  eyes  sublunate,  prominent,  "  subpedunculated,"  strongly 
supported  on  the  inner  and  concave  side  by  a  projection  of  the  glabella ;  facial  suture 
continuing  from  the  centre  of  the  front,  nearly  parallel  to  the  margin,  until  in  a  line  with 
the  eye,  when  it  turns  backward,  and  leaving  the  eye  upon  the  maxillary  portion,  turns 
outwards  and  backwards,  coming  out  at  the  base  of  the  shield  distant  from  the  angle  ; 
thorax  with  eight  articulations,  the  middle  lobe  about  once  and  a  half  the  breadth  of  tbe 
lateral  lobes,  the  longitudinal  grooves  continued  slightly  into  the  buckler,  and  more  dis- 
tinctly into  the  caudal  shield  ;  segments  of  the  middle  lobe  flat  above,  those  of  the  lateral 
lobes  with  a  groove  on  their  upper  surface,  extending  nearly  half  way  to  their  extremities  ; 
caudal  shield  of  nearly  the  same  form  as  the  buckler,  presenting  externally  some  evidence 
of  a  trilobate  character,  sharpened  at  its  upper  lateral  angles,  and  having  a  single  trans- 
verse groove  on  each  of  the  lateral  lobes  extending  from  the  axis  more  than  half  way  to- 
the  margin  ;  entire  surface  finely  punctulated. 

When  the  crust  of  the  buckler  is  removed,  a  narrow  shallow  groove  is  visible  at  the  base. 
In  young  specimens  the  caudal  extremity  is  more  pointed,  and  presents  the  marks  of  eight 
anchylosed  articulations  ;  in  older  specimens,  these  increase  in  number,  but  the  external 

*  I  have  adopted  the  name  of  De  Kay,  though  aware  that  the  name  of  Stokes  has  precedence  in  point  of  time.  If 
it  be  proved  that  Isotelus  cannot  be  separated  from  Asaphus  by  any  important  characters,  we  must  abandon  the 
genus ;  but  at  present  it  is  well  known  to  all  American  naturalists,  and  a  change  of  name  would  not  be  attended  with 
any  beneficial  result*. 
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crust  presents  scarcely  any  traces  of  them.  When  the  crust  is  removed,  however,  they  are 
often  very  distinct  ( as  in  PI.  61,  fig.  3  g).  When  the  thick  crust  of  the  margin  of  the 
caudal  shield  is  separated,  the  lower  part  presents  a  striated  surface,  which  is  also  common 
to  corresponding  parts  in  the  buckler,  and  apparently  to  the  entire  under  surface  of  the 
animal,  as  well  as  to  those  portions  of  the  articulations  which  come  in  contact  with  each 
other. 

After  examining  several  hundred  specimens  of  all  sizes,  and  in  every  possible  degree  of 
perfection,  I  am  satisfied  to  refer  all  those  of  New-York  to  a  single  species.  The  models  of 
Gheen  present  no  greater  differences  in  form  than  maybe  witnessed  in  specimens  ordinarily 
found,  and  which,  if  regarded  as  specific,  would  give  us  a  different  species  for  nearly  every 
individual ;  depending  on  difference  of  size,  in  the  manner  of  being  imbedded,  the  nature 
of  the  mass  in  which  it  is  found,  etc.  The  same  remark  will  apply  to  several  of  the  species 
given  by  Capt.  Portlock.  I  have  therefore  thought  it  better  to  bring  back  the  whole  to  the 
original  species  ;  believing  that  such  a  course  will  cause  far  less  difficulty  and  confusion, 
than  an  attempt  to  identify  and  establish  distinct  species  upon  characters  which  are  in- 
sufiicient,  or  so  variable  as  not  to  be  relied  upon. 

Notwithstanding  the  great  number  of  individuals  which  existed  at  the  period  of  the 
-Trenton  limestone,  it  is  extremely  rare  to  meet  with  perfect  specimens.  This  is,  doubtless, 
in  part  owing  to  their  great  size,  which  exposed  them  to  be  more  frequently  broken,  than 
the  smaller  species ;  but  it  would  appear,  also,  that  they  were  more  easily  separated  at 
their  joints  and  sutures,  than  some  other  species,  as  shown  from  the  condition  of  the  parts 
which  we  find.  Owing  to  this  circumstance,  we  are  able  to  illustrate  its  structure  more 
perfectly  than  in  most  other  species ;  and  I  am  induced  to  present  many  of  these  figures,  not 
only  with  this  view,  but  also  to  aid  students  in  difficulties  which  I  find  are  not  uncommon 
in  identifying  isolated  portions  of  the  fossil. 

Plate  LX. 

Fig.  7  a.  A  specimen  preserving  the  thorax,  caudal  extremity,  and  central  lobe  of  the  buckler.  (The 
base  of  the  latter  is  too  far  extended  in  the  engraving.)  The  caudal  shield  is  denuded  of  the 
shell. 

Fig.  7  bf  c.  The  maxillary  portions  or  cheeks  of  the  buckler.  These  have  been  supplied  from  specimens 
which  are  frequently  found  separated  from  the  other  parts,  e  b.  The  eyes,  which  are 
*  always  separated  with  the  maxillse. 

Fig.  7  d.  The  inside  of  the  lower  crust  of  the  cephalic  shield,  the  upper  part  having  been  separated  at 
the  lateral  suture. 

Fig.  7  «,  /  The  lower  side  of  the  cephalic  shield,  towards  the  extremities  of  which  the  upper  and  lower 
crusts  are  folded  together,  so  as  to  present  the  appearance  of  projecting  spines. 

Fig.  7  g.  The  epistoma  or  labrum,  the  place  of  which  is  indicated  in  the  centre  of  the  lower  side  of  the 
previous  figure.  The  epistoma  is  rarely  found  connected  with  the  head  of  the  fossil.  It  was 
attached  by  a  suture,  and  probably  easily  separated.  Two  circular  depressed  spots  are  re- 
presented in  the  figure,  which  are  always  observed  in  well  preserved  specimens  :  these 
probably  indicate  the  points  for  the  attachment  of  muscles  or  tendons  upon  the  inside.  The 
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horns  or  processes  of  this  organ  are  flat  on  the  outside,  and  angular  on  the  inner  side.  The 
crust  of  the  lower  side  of  the  head,  as  above,  shows  a  longitudinal  suture  extending  down 
the  middle  to  the  point  of  junction  at  the  epistoma,  but  it  does  not  continue  into  this  organ. 

Fig.  7  A.  The  central  lobe  of  the  cephalic  shield. 

Fig.  7  t.  The  same  part  of  a  larger  individual.  Specimens  of  this  kind  are  very  frequently  found,  and 
are  sometimes  mistaken  for  parts  of  other  trilobites.  The  lateral  or  maxillary  lobes  of  the 
buckler  often  remain  connected,  while  the  central  portion  is  separated  at  the  suture. 

Plate  LXL 

Fig.  3  a.  The  buckler  of  an  individual  of  medium  size.  This  is  more  extended  in  front,  and  the  eyes 
are  more  prominent  than  usual. 

Fig.  3  b.  Tho  caudal  shield,  corresponding  in  size  to  the  buckler.  The  crust  is  removed,  showing  the 
lines  of  the  articulations. 

Fig.  3  e.  A  portion  of  the  surface  of  the  buckler  enlarged,  showing  a  peculiar  punctate  structure  which 
is  scarcely  visible  to  the  naked  eye. 

Fig.  3  d,  e.  Lateral  and  dorsal  view  of  a  small  perfect  specimen.  The  figure  preserves  all  the  important 
marks  of  the  species.  The  buckler  is  somewhat  compressed  or  bent  in  front,  so  that  the  facial 
suture  is  not  shown  to  its  full  extent  This  specimen  is  from  Kentucky. 

{Cabinet  of  W.  H.  Pease.) 

Fig.  3  /  Buckler  of  an  individual  of  ordinary  size.  The  eyes  are  prominent,  but  less  proportionally 
elevated,  and  the  whole  less  convex  than  the  specimen  3  a.  The  course  of  the  facial  suture 
is  distinctly  vi.iible. 

Fig.  3  g.  Caudal  shield  corresponding  in  size  to  the  buckler  3  /  The  marks  of  the  transverse  segments 
scarcely  visible. 

Fig.  3  A.  View  of  the  eye  of  3  /  natural  size,  as  seen  looking  forwards  and  outwards. 

Fig.  3  t.  Oblique  front  view  of  the  eye,  which,  under  ordinary  magnifying  glasses,  presents  no  granula- 
tions. 

Fig.  3  k.  The  labrum  or  epistoma,  showing  the  inner  or  upper  side. 

Fig.  3  m.  A  portion  of  the  same  enlarged,  showing  the  striae  upon  the  surface^ 

Fig.  4  a,  b,  c.  Front,  lateral,  and  dorsal  views  of  the  original  specimen,  to  which  Green  applies  the 
name  of  /.  cydops.  Its  proportions  vary  in  no  essential  manner  from  other  individuals  of 
/.  gigas.  It  is  abruptly  bent  downward  before,  and  the  sides  of  the  buckler  are  worn  ofT, 
giving  it  the  appearance  of  being  narrower  than  usual.  The  whole  specimen  is  much  worn, 
and  the  crust  almost  entirely  removed.  The  bases,  only,  of  the  eyes  remain,  which  are  round; 
but  this  is  true  of  all  the  others,  when  worn  off  in  the  same  manner. 

Plate  LXII.      > 

Fig.  1  a.  A  specimen  folded  so  that  the  two  extremities  meet.  The  fossil  is  rarely  found  in  this  condition ; 
and  in  many  instances  where  it  has  originally  assumed  this  form,  it  has  been  subsequently 
crushed. 

Fig.  1  b.  The  caudal  shield  of  a  young  individual,  showing  the  marks  of  the  articulations,  and  pre- 
serving the  trilobate  form  more  perfectly  than  older  specimens. 

Fig.  1  e.  A  magnified  portion  of  the  surface  of  one  of  the  articulations  of  a  large  individual,  showing, 
in  addition  to  the  punctures  upon  the  surface,  a  series  of  curving  impressed  lines.  The  latter 
[  Palaeontology.]  30 
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are  not  observed  upon  the  buckler  or  caudal  shield,  which  preserves  a  double  series  of 
punctures  as  shown  in  PI.  61,  fig.  3  c. 
Fig.  2.  This  specimen  has  the  crust  almost  entirely  removed.  The  upper  part  of  the  cephalic  shield  has 
been  separated  at  the  marginal  suture,  leaving  the  lower  portion  with  the  epistoma  attached,  as 
represented  m  the  figure.  The  position  of  the  eyes  is  represented  by  the  letters  e  e.  This 
interesting  specimen  waa  obtained  by  Mr.  Bullions,  Civil  Engineer,  from  the  Utica  slate 
on  the  Mohawk  valley,  and  by  him  presented  to  the  Cabinet  of  the  Albany  Institute. 

Plate  LXIII. 

The  lower  figure  represents  the  caudal  shield,  and  five  of  the  articulations  of  a  very  large  specimen,  from 
the  Collection  of  Mr.  Moore,  of  Trenton  Falls.  The  superior  covering  is  removed,  showing 
the  converging  strise  in  the  deep  groove  along  the  margin.  This  individual,  when  perfect, 
could  not  have  been  less  than  nine  or  ten  inches  in  length.  The  buckler  is  of  nearly  cor- 
responding size.  The  narrow  thickened  border,  and  course  of  the  facial  suture,  are  well 
shown  in  this  specimen.  The  posterior  angles  are  represented  in  the  figure  too  much 
rounded,  the  one  from  being  broken,  and  the  other  from  being  covered  by  the  stone.  The 
eyes  are  nearly  perfect  and  remarkably  prominent 

Position  and  locality.  In  certain  portions,  particularly  the  black  fine-grained  layers, 
of  the  Trenton  limestone,  this  species  is  often  abundant,  though  perfect  specimens  are 
exceedingly  rare.  The  bucklers,  caudal  shields,  and  fragments  of  the  thoracic  segments, 
are  met  with  in  nearly  every  locality  of  this  rock  in  the  State  of  New-York.  Beyond  the 
limits  of  New-York,  we  know  of  its  existence  in  Canada,  Ohio,  Indiana,  Kentucky  and 
Tennessee,  being  equally  characteristic  of  the  Lower  Silurian  rocks  in  all  these  places.  In 
our  own  State,  it  is  occasionally  found  in  the  Utica  slate  and  Hudson-river  group,  though 
it  does  not  appear  to  have  flourished  in  these  situations. 

In  Ohio,  one  or  two  other  species  have  been  described  as  occurring  in  the  lower  strata  ; 
but  in  no  instance,  within  my  knowledge,  has  it  been  found  in  any  rocks  above  the  Hudson- 
river  group.  The  species,  therefore,  and  even  the  genus,  may  be  regarded  as  eminently 
characteristic  of  the  inferior  rocks  ;  and  a  single  fragment,  so  far  as  our  present  knowledge 
extends,  is  sulBcient  to  decide  the  age  of  the  rock  in  which  it  occurs.  The  more  calcareous 
nature  of  the  older  strata  in  their  western  extension,  and  perhaps  other  causes  combined, 
have  continued  the  existence  of  this  species,  in  great  numbers,  long  after  it  had  nearly  or 
quite  ceased  in  New- York ;  and  its  remains  characterize  the  higher  portions  of  the  Blue 
limestone  of  Ohio,  Indiana  and  Kentucky. 
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Genus   P  L  A  TYN  0  TUS  (Conrad).* 

"  Depressed,  apparently  not  contractile  ;  buckler  with  oculiferous  tubercles  situated  on 
the  front  or  middle  lobe  ;  abdomen  with  about  12  articulations  ;  mesial  and  lateral  lobes 
depressed  ;  ribs  with  oblique  grooves." 

This  description  may  be  amended,  so  as  to  read  :  Buckler  five-lobed,  or  with  the  central 
lobe  trilobate  ;  oculiform  tubercles  situated  on  the  outside  of  the  lateral  divisions  of  the 
middle  lobe  (or  of  the  inner  lateral  lobes)  ;  thorax  with  11  articulations. 

(  These  characters  will  be  more  fully  illustrated  under  the  descriptions  of  the  genera  of 
Trilobites.) 

Thig  genus  was  founded  by  Mr.  Conrad,  for  the  reception  of  the  Paradoxides  holtoni  of 
the  Niagara  group.  It  is  clearly  distinct  from  any  other  established  genus,  unless  it  may  be 
the  Lichas  of  Dalman.  The  following  species  is  clearly  referable  to  this  genus,  possessing 
a  very  similar  character  to  the  P.  boltoni.  It  is  also  probably  identical  with  JVuttainia 
hibemica  of  Capt.  Portlock,  cited  below,  being  a  species  of  the  same  genus. f 


296.     1.    PLATYNOTUS  TRENTONENSIS. 

Pi..  LXIV.  Figs.  1  a,  b,  c,  d,  e, 

^taphusl  trentoturuis.     Conbad,  Jour.  Acad,  Nat.  Sciences,  1842,  Vol.  viii,  pag.  277,  pi.  10,  fig.  10. 
Compare  .M\Utainia  hibemica,  Portxock,  Geol.  Rep.  Londonderry,  1S13,  pag.  274,  pi.  4,  fig.  1  a,  b,  c,  d ; 

and  pi.  5,  figs.  1,2,  3. 

Buckler  ventricose,  granulated  or  pustulate,  somewhat  five-lobed  ;  glabella  clavate, 
narrow  behind,  arched  and  expanded  in  front,  extending  beyond  the  centre  of  the  inner 

•  Ann.  GeoL  Rep.  New- York,  183S,  p.  118. 

t  The  very  curious  reasoning  adopted  by  Capt.  Porti.ock  in  establishing  the  Genus  ^Tuttainia  of  Eaton,  has 
induced  me  to  give  the  generic  description  of  Platynotus  in  this  place. 

The  Genus  JVultainia  of  Eatoi*  was  founded  upon  a  specimen  of  Trinucleus  obtained  from  the  slates  of  the 
Hudson-river  group,  near  Waterford  (New-York),  the  one  which  Green  afterwards  acknowledged  to  have  received 
from  Eatow,  being  the  same  species  on  which  he  founded  his  Genus  Cryptolithus.  The  JVuttainia  sparsa  of  Eaton 
was  a  specimen  of  the  central  lobe  of  the  buckler  of  Dipleura  (Homalonotus)  dekayi,  preserving  a  very  prominent 
elevated  band  or  articulation  at  the  base,  which  was  mistaken  for  the  front  of  the  buckler.  Both  the  specimens 
alluded  to  were  collected  by  myself,  and  are  still  in  my  cabinet. 

Although  the  descriptions  of  Eaton  may  have  been  imperfect,  there  was  no  reason  for  removing  the  species  JV. 
coneentriea  (o  the  Genus  Cryptolithus ;  and  still  less,  if  possible,  for  allowing  the  other  fragment  to  remain  as  the 
representative  of  the  Genus  JVitttainia,  when  it  is  unequivocally  a  part  of  the  Dipleura  dekayi.  Neither  do  I  con- 
ceive it  proper  to  attempt  to  restore  the  Genus  JWittairria,  by  applying  the  name  to  so  entirely  different  a  form  from 
that  intended  by  its  author,  even  should  J\r.  hibemica  be  found  generically  distinct  from  Platynotus.  That  genus 
must  remain  as  a  synonym  of  Trinucleut,  which  has  priority  of  date ;  though  A'uttainia  was  established  before 
Cryptolithus,  and,  after  Trinucleus,  is  the  most  appropriate  name.  The  Genus  Metopias  of  Eichwald  may,  perhaps, 
be  identical  with  Platynotus  ;  but  I  have  not  seen  his  description  of  figi^res. 

The  fact  that  the  Genus  Platynotus  is  already  in  u^e  among  the  C^leoptera,  is  not  a  sufficient  argument  for 
rejecting  it  in  this  place. 

3Q» 


v» 


236  PALEONTOLOGY    OF    NEW-YORK. 

lateral  lobe  ;  pygidium  composed  of  two  or  three  articulations  above,  with  a  fourth  and 
last  which  is  very  long,  and  abruptly  narrowing  towards  the  extremity ;  lateral  lobes  with 
three  articulations  on  each  side,  which  are  marked  by  a  narrow  groove  for  about  one  third 
of  their  length  ;  central  lobe  separated  from  the  lateral  lobe  by  a  deep  narrow  groove. 

Tlie  specimens  which  we  possess  are  too  imperfect  to  give  a  complete  description  of  the 
fossil.  Two  of  (hese  are  from  Carlisle  ( Pa,) ,  being  the  same  figured  by  Mr.  Conrad  as 
cited  above.  It  is  certainly  quite  distinct  from  Asaphus,  and  clearly  referable  to  Plattnotus, 
when  compared  with  specimens  from  Lockport,  which  have  the  posterior  part  of  the  glabella 
much  narrower  proportionally,  and  the  entire  fossil  is  less  convex.  The  Lockport  species 
likewise  differs'in  the  anterior  extension  of  the  buckler,  which  is  not  shown  in  our  speci- 
mens, or  in  those  figured  by  Capt.  Portlock.  The  articulations  of  the  thorax  diflfer  in  their 
character ;  and  the  posterior  extension  of  the  middle  lobe  of  the  caudal  shield  is  much 
narrower  in  the  Trenton  species,  than  in  the  other.  This  feature  is  shown  in  our  figures, 
as  well  as  in  those  of  Portlock  before  referred  to. 

Emmrich,  in  his  description  of  Nuttainia,  quotes  JV.  hibemica  as  the  typical  form, 
remarking  that  "a  perfectly  corresponding  species  occurs  at  Lockport  in  North  America." 
I  have  already  remarked  that  the  Lockport  species  is  distinct  from  the  one  under  con- 
sideration, as  well  as  from  the  figures  of  Portlock  ;  and  the  specimen  referred  to  must  be 
either  distinct,  or  not  from  Lockport. 

Fig.  1  a,  i.  Portions  of  the  buckler  and  caudal  shield  of  this  species. 

Fig.  1  e.  A  fragment  of  the  buckler,  more  compressed  than  the  preceding. 

Fig.  1  d.  A  magnified  portion  of  the  crust,  showing  the  pustules  upon  the  surface. 

Fig.  1  e.  This  figure  is  from  a  plaster  cast  of  a  specimen,  the  original  of  which  is  in  the  cabinet  of  Mr. 
Carlt  of  Cincinnati.  The  specimen  is  from  the  Blue  limestone  of  Ohio,  and  is  apparently 
identical  with  our  species.  The  oculiform  tubercles  are  well  preserved,  but  their  true  cha- 
racter cannot  be  learned  from  a  cast. 

Position  and  locality.  This  species,  so  far  as  known,  is  confined  to  the  Trenton  limestone, 
or  rocks  of  the  same  period.  The  specimens  1  a,  b,  are  from  Carlisle  (  Pa.),  where  they 
are  associated  with  other  Trenton  limestone  fossils.  Fig.  1  c  is  from  Middleville  (N.  Y.). 
Fig.  1  e  is  from  a  corresponding  position  at  Cincinnati  (Ohio). 

It  is  an  interesting  fact,  that  species  of  this  genus  appear  in  three  distinct  positions  in  the 
Silurian  strata  ;  the  first  in  the  Trenton  limestone,  the  second  in  the  Niagara  group,  and 
the  third  in  the  Delthyris  shaly  limestone,  which  we  must  regard  as  near  the  termination 
of  the  Silurian  period. 
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297.     1.     CALYMENE  BECKII.  ,    . 

Pl.  LXIV.  Figa.  2  a,  b,  c,  d,  e. 

BrongniarHa  carcinoidea.     Eaton,  IS32,  Geol.  Text-Book. 
Triarthrus  Beekii.     Monthly  Journal  of  Geology,  1832,  p.  560. 

—  —  Green,  1832,  Monograph,  pag.  87,  fig.  6  (cast  no.  34). 

—  —  Harlan,  1835,  Trans.  Geol.  Soc.  Pennsylvania,  Vol.  i,  p.  105. 

—  —  Id.  1840,  Med.  and  Phys.  Researches. 

Paradoxides  Beekii,  and  P.  Eatoni.     Hall  in  Am.  Jour.  Science,  1838,  Vol.  xxxiii,  p.  137. 
Atops  trilineatua.    Emmons,  Taconic  System,  1844,  p.  20,  figs.  1,  2. 

—  —  Id.  Agr.  Rep.  New- York,  1846,  pag.  64,  figs.  1,  2.  (See  PI.  Ixvii  of  this  volume.) 

General  form  an  elongated  ellipse,  with  the  posterior  extremity  narrower,  and  the  sides 
often  straight ;  buckler  broadly  semioval,  the  posterior  angles  rounded  ;  glabella  of  equal 
width  from  base  to  front,  rounded  before,  deeply  trilobate  on  each  side,  with  a  prominent 
thoracic  ring  at  the  base ;  frontal  lobe  narrowed  longitudinally ;  thorax  with  thirteen 
segments,  those  of  the  central  lobe  with  a  short  spine  or  tubercle  upon  the  back,  those  of 
the  lateral  lobes  deeply  grooved  along  the  centre  ;  caudal  shield  with  six  or  seven  segments 
in  the  middle  lobe,  and  five  in  the  lateral  lobes  ;  posterior  extremity  obtuse. 

This  fossil  is  of  rare  occurrence  in  the  Trenton  limestone  ;  but  since  it  has  been  found 
in  this  rock,  I  have  given  it  among  the  other  forms  associated  in  the  same  position.  In  the 
compact  limestone  it  presents  a  very  symmetrical  form,  and  is  usually  more  perfectly 
preserved  than  in  the  Utica  slate,  where  it  is  more  abundant. 

Fig.  2  a.  An  imperfect  specimen,  preserving  the  thorax  and  caudal  shield,  and  the  left  maxillary  portion 

of  the  buckler. 
Fig.  2  A.  A  perfect  specimen,  with  the  exception  of  the  maxillary  portions,  which  are  separated  at  the 

facial  suture. 
Fig.  2  c.  A  similar  specimen,   preserving  the  maxillary  parts,  which  give  a  different  outline  to  the 

cephalic  shield. 
Fig.  2  d.  Part  of  a  single  articulation  enlarged,  showing  the  spine  upon  the  centre,  with  papillose  surface. 
Fig.  2  e.  A  portion  of  the  surface  of  the  buckler  enlarged,  showing  the  papillose  character  of  the  surface. 

For  further  illustrations,  see  Trilobites  of  the  Utica  slate,  Plate  LXVI. 

Position  and  locality.  This  species  is  found  in  the  Trenton  limestone  at  Middleville  and 
other  places,  but  is  rare  in  this  position.  It  is  one  of  the  most  abundant  and  characteristic 
fossils  of  the  Utica  slate,  and  is  more  rarely  fountl  in  the  shales  of  the  Hudson-river  group. 
It  occurs  in  several  western  localities,  being  common  in  the  soft  shales  of  the  Blue  lime- 
stone formation  at  Cincinnati  and  elsewhere.  ( State  Collection.) 
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298.    2.     CALYMENE  SENARIA. 
Pl.  LXIV.  Figs.  3  a  -  n. 

Calymme  Blummbachii.     Green,  Monograph,  1832,  pag.  28  (Cast  no.  1). 

—  eallicephala.        Id.  lb.  pag.  30  (Cast  no.  2). 

—  leleneeephala.      Id.  lb.  pag.  31  (Cast  no.  3). 

—  aenaria.    Cowbad,  Ann.  Geol.  Rep.  New- York,  1841,  p.  4U. 
_  —  Emmons,  (3eol.  Report,  1842,  pag.  390,  fig.  2. 

Compare  Calyment  Blumenbadm,  Bbongniart,  I>ai.m.4ln,  Wahlenbekg,  Hisinoeh,  Mubchibon,  &c. 
See  also  Calymtne  Blumenbachii  of  the  higher  strata  of  New-York,  in  this  Report 

Buckler  semicircular  or  sublunate,  regularly  rounded  in  front,  or  slightly  projecting  in 
front  of  the  glabella,  with  a  distinct  thoracic  ring  at  the  base  ;  posterior  angles  subacute 
or  rounded  ;  glabella  separated  from  the  cheeks  by  a  deep  broad  groove,  wider  behind  or 
often  of  nearly  equal  width  throughout,  with  three  tubercles  or  lobes  on  each  side,  the 
anterior  one  often  obscure  ;  cheeks  triangular  ;  eyes  truncato-conical,  situated  a  little  out- 
ward from  the  inner  edge  of  the  cheek  ;  facial  suture  terminating  nearly  in  front  of  the 
eye ;  thorax  with  thirteen  segments,  those  of  the  lateral  lobes  with  a  deep  groove  extending 
from  the  base  more  than  half  way  to  the  extremities ;  caudal  shield  small,  with  seven 
segments  in  the  middle  lobe  and  five  in  each  lateral  one,  the  latter  with  an  impressed  line 
or  shallow  groove  the  whole  length. 

This  species  is  very  abundant  in  the  dark  compact  portions  of  the  Trenton  limestone, 
though  perfect  individuals  are  comparatively  rare. 

A  comparison  of  specimens  from  this  rock  in  New-York  and  Ohio,  with  those  from 
Gothland  in  Sweden,  shows  no  essential  difference.  The  only  difference  in  the  Niagara 
specimens  is  a  rougher  granulation  of  the  surface,  and  a  slightly  greater  width  of  the  front 
of  the  glabella,  which  latter  character  is  variable  from  different  causes.  The  large  specimens 
from  the  Schoharie  grit  present  a  slight  difference  in  ihe  direction  of  the  facial  suture,  as 
well  as  some  other  characters  which  may  prove  essential  in  the  designation  of  the  species. 

On  comparison  with  a  well  preserved  specimen  of  the  Calymene  blumenbachii  from  Dudley 
in  England,  the  most  obvious  difference  consists  in  the  slight  but  conspicuous  tuberculation 
of  the  segments  of  the  middle  lobe  of  the  thorax,  at  their  extremities.  The  articulations  of 
the  lateral  lobes  of  the  caudal  shield  show  a  strong  impressed  line  towards  their  extremities, 
but  not  towards  the  base,  as  in  well  preserved  Trenton  specimens.  The  glabella  of  the 
Dudley  specimen  is  broader  in  front  than  that  of  the  Trenton  species,  and  its  surface  is 
more  coarsely  granulated.  In  other  respects,  the  two  resemble  each  other. 

Fig.  3  a.  A  large  specimen  from  the  Trenton  limestone,  with  the  buckler  abruptly  curved  downward 

in  front.  This  specimen  is  of  unusually  large  size. 
Fig.  3  4.  A  small  specimen  from  the  same  rock.     3  c.  Lateral  view  of  the  same. 
Fig.  3  d.  A  small  specimen  from  the  Hudson-river  group,  showing  no  essential  difference  of  character. 
Fig.  3  t,f,  g.  Three  views  of  a  contracted  specimen  from  the  Blue  limestone  of  Ohio. 

This  is  the  C.  callictphala  of  Green  ;  but  I  am  unable  to  perceive  any  essential  dif- 
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ference  between  it  and  specimens  of  the  same  size  from  Trenton  falls.  The  buckler  is  some- 
what flattened  on  the  top,  and  the  lobes  of  the  glabella  are  more  distinct  than  is  usual  in 
this  species.  I  have  examined  the  orig-inal  specimen  described  by  Green,  which  presents 
scarcely  so  great  a  deviation  from  the  prevailing  forms  as  does  this  one.  The  figure  of 
BuRMKisTER,  who  adopts  this  species,  is  widely  different  from  the  original,  in  the  cabinet 
of  J.  P.  Wetherell,  Esq.,  which  is  now  in  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

Fig.  3  h.  Lateral  view  of  the  eye  of  this  species,  enlarged.  The  eye  is  obtusely  conical,  with  a  de- 
pression or  cavity  at  the  apex,  which  is  granulated  as  shown  in  fig.  3  i.  From  the  oblique 
conical  form,  this  depression  opens  outwards  and  upwards,  bemg  protected  on  all  sides  by  a 
thick  crust.  This  portion  may  have  been  originally  of  softer  material,  which  contracted  on 
the  death  of  the  animal. 

Fig.  3  k.  The  buckler  of  this  species  separated  at  the  facial  sutures,  showing  the  form  of  the  maxillary 
portions  y  y,  which  embrace  more  than  half  the  oculiform  tubercle. 

Fig.  3  /.  Front  view  of  the  buckler,  showing  the  termination  of  the  facial  sutures.  X  is  the  labrum, 
which  occupies  this  position  beneath  the  buckler ;  but  I  have  not  been  able  to  determine 
the  exact  form  and  proportion  of  the  part  intervening  between  this  and  the  front  of  the 
glabella,  to  which  it  is  attached  by  a  suture. 

Fig.  3  m.  The  same  enlarged,  showing  the  lines  of  the  frontal  suture,  and  the  termination  of  the  facial 
sutures. 

Fig.  3  n.  The  inside  of  the  glabella,  having  the  maxillary  and  basal  portions  separated. 

It  is  evident  that  the  characters  of  the  eyes,  or  oculiform  tubercles,  in  Calymene,  have 
not  been  well  understood,  from  the  usually  ill  preserved  condition  of  this  part  of  the  fossil. 
The  granulations  mentioned,  though  not  as  regular  or  strongly  marked  as  in  Phacops,  are 
nevertheless  interesting  and  important,  since  this  small  oval  part  of  the  tubercle  must  have 
been  alone  the  seat  of  vision.  The  labrum  figured  was  discovered  beneath  the  glabella  of 
a  specimen,  its  posterior  extremity  extending  back  as  far  as  the  first  segment  of  the  thorax. 
See  also  the  same  organ  in  C.  bechii,  PI.  66. 

Position  and  locality.  This  species  is  abundant  in  the  Trenton  limestone,  at  many  locali- 
ties. The  vicinity  of  Middleville  and  Trenton  falls  has  furnished  many  thousands  of 
specimens  in  a  more  or  less  perfect  condition.  It  occurs  also  at  Herkimer,  Jacksonburgh, 
Turin,  Lowville  and  Watertown  ;  and  at  Plattsburgh,  Glen's  falls,  and  other  places  in  the 
Hudson  and  Champlain  valley.  It  is  likewise  common  in  the  same  rock  at  Bay  Quinta  and 
other  places  in  Canada. 

It  is  found  in  the  Hudson-river  group  at  Turin,  Lowville  and  elsewhere,  and  it  appears 
to  be  almost  equally  abundant  in  the  western  extension  of  this  group ;  occurring  at  Cin- 
cinnati, Lebanon,  Oxford  and  other  places  in  Ohio  ;  at  Maysville  and  Frankfort,  Kentucky; 
at  Madison,  Indiana  ;  and  at  Mineral  Point,  Wisconsin. 

This  is  one  of  the  most  abundant  and  widely  distributed  fossils  of  any  in  our  palaeozoic 
strata  ;  and  the  only  detraction  from  its  value  in  the  identification  of  strata,  is  the  great 
similarity  ot  absolute  identity  of  the  species  in  the  shale  of  the  Niagara  group. 

{State  Collection.) 
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Genus   ACIDASPIS   ( Muhchison ). 
ODONTOPLEURA  (Emmrich). 

I  prefer  to  adopt  the  name  of  Muhchison,  which  is  well  understood  in  its  application 
to  a  species  in  tlie  central  or  higher  Silurian  strata  of  New-York.  It  is  not  easy  to  determine 
whether  the  name  of  Morchison  or  Emmrich  has  priority  in  regard  to  time ;  the  works  of 
the  former,  and  the  dissertation  of  the  latter,  bearing  the  same  date. 

Dr.  LovEN  (0/r.  Vet.  Acad.  Sci.  Stockholm,  1845)  has  attempted  to  show  the  identity  of 
AciDASPis,  Odontopleura  and  CeraurIjs  J  but  the  latter  genus  is  quite  distinct,  as  I  shall 
show  in  the  succeeding  pages. 


299.     1.     ACIDASPIS  TRENTONENSIS. 

Pi..  LXIV,  Figs.  4  a,  b,  c,  d,  e,f. 

Compare  Cerattrtu  croaotus,  Locke  in  Am.  Jour.  Science,  1843,  Vol.  xliv,  no.  2,  p.  346. 
Odontopleura  ovata,  Emmrich,  Dissertation,  1S39. 

—  bitpinota.  Id.  Scient.  Memoirs,  1843,  Vol.  iv,  part  14,  pag.  275,  pi.  4,  fig.  12. 

Cephalic  shield  subcrescent-form,  broadly  rounded  and  dentated  in  front,  produced  into 
elongated  spines  at  the  posterior  angle,  the  connate  segment  at  the  base  distinct ;  glabella 
of  nearly  equal  width,  somewhat  straight,  and  having  a  projecting  spine  at  the  posterior 
margin,  and  two  distinct  rounded  lobes  or  tubercles  on  each  side,  or  in  the  furrow  between 
the  glabella  and  cheeks,  being  nearly  disconnected  with  the  former  ;  cheeks  with  a  lon- 
gitudinal or  slightly  oblique  groove  from  the  inner  posterior  base  of  the  eye,  extending 
forward,  and  a  ridge  from  the  front  of  the  eye,  extending  forward  and  inward  along  the 
facial  suture ;  outer  margin  of  the  maxillee  fimbriated  ;  eyes  round  smooth  tubercles  ; 
body  ten-jointed  ;  lateral  lobes  with  a  row  of  small  tubercles  on  the  anterior  edge  of  each 
articulation  ;  caudal  shield  two-jointed,  with  a  spinous  margin. 

In  our  specimen,  both  the  spines  from  the  angles  of  the  buckler,  and  the  one  from  the 
posterior  part  of  the  glabella,  are  broken  off.  That  they  existed  in  accordance  with  other 
species  of  the  genus,  is  clear  from  the  appearance  of  the  remaining  portion.  The  extremities 
of  the  pleura,  or  lateral  articulations,  are  prolonged  into  short  spines  as  in  the  Odontopleura 
bisjnnosa  of  Emmrich  cited  above,  and  in  the  figure  of  the  same  species  given  by  Bur- 
MEiSTER ;  but  the  character  of  the  caudal  extremity,  and  the  serratures  on  the  margin  of 
the  buckler,  as  well  as  the  tubercles  of  the  middle  lobe  of  the  thorax,  as  represented  by 
these  authors,  are  different  from  our  specimen.  The  form  of  the  buckler,  the  tubercles  of 
the  glabella,  eyes,  etc.,  clearly  point  to  Jiddaspis  of  Murchison.  We  have  another  ana- 
logous species  in  the  Delthyris  shaly  limestone,  which  resembles  the  Addaspis  brightii  of 
England. 
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I  have  examined  fragments  of  a  similar  species  in  the  collection  of  Mr.  Carly  of  Cin- 
cinnati ;  but  the  fimbriae  beneath  the  maxillae  in  that  one  are  longer  and  fewer  in  number, 
which  I  conceive  to  be  a  specific  distinction.  In  that  species,  the  central  posterior  spine  of 
the  buckler  is  very  long,  extending  half  the  length  of  the  thorax. 

A  comparison  of  our  species  with  the  one  figured  and  described  by  Dr.  Locke  (  cited 
above ) ,  shows  several  points  of  resemblance.  The  fimbriae  beneath  the  maxillae  are  the 
same  in  number ;  but  the  representation  of  the  cephalic  shield,  particularly  the  glabella, 
is  quite  different,  as  also  the  nodes  or  tubercles  upon  the  segments  of  the  thorax.  These 
differences  are  clearly  distinguishable  on  a  comparison  of  the  figures.  The  species  of 
Locke  is  undoubtedly  an  Acidaspis,  and  not  a  Ceraurus,  which  differs  in  many  essential 
characters. 

Fig.  4  a.  Front  view  of  the  specimen,  which  is  folded  (natural  size). 

Fig.  4  b.  The  same  enlarged,  to  show  more  distinctly  this  part  of  the  fossil. 

Fig.  4  c.  Dorsal  view  (natural  size),     d.  The  same  enlarged. 

Fig.  4  e.  The  caudal  extremity  and  part  of  the  thorax  enlarged. 

Fig.  if.  Margin  of  the  maxillae  enlarged,  showing  the  fimbriae. 

Position  and  locality.  I  have  received  this  specimen  from  Mr.  Logan,  the  Geologist  of 
Canada,  who  obtained  it,  with  the  Calymene  senaria  and  other  Trenton  limestone  fossils, 
at  the  Bay  of  Quinta  on  Lake  Ontario. 


300.    2.    ACIDASPIS  SPINIGER  ( n.  sp.). 
Pt.  UCrV.  Fig.  5. 

Glabella  oval,  margined  laterally  by  a  deep  broad  groove,  front  nearly  straight,  pos- 
teriorly extended  into  a  strong  spine  ;  surface  tuberculated. 

This  fragment  is  all  that  I  have  seen  of  this  species  within  the  State  of  New- York  : 
another  similar  one,  with  a  spine  an  inch  in  length,  has  been  obtained  by  Mr.  Logan  near 
Montreal.  The  western  species  alluded  to,  bears  some  analogy  to  this  one. 

I  have  referred  this  fragment  to  the  Genus  Acidaspis,  from  the  long  posterior  spine  of 
the  glabella,  which  is  known  to  me  as  occurring  only  in  this  genus  and  Trinucleus. 
The  tuberculated  surface  is  likewise  peculiar,  and  different  from  that  of  other  genera  in 
the  lower  strata. 

Position  and  locality.  In  the  central  part  of  the  Trenton  limestone  in  the  Mohawk  valley, 
and  in  a  similar  position  near  Montreal. 
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301.    2.    CERAURUS  PLEUREXANTHEMUS. 

Pi.  LXV.  Kigs.  1  o  -  n;  and  Pi,.  LXVI.  Fig8.  1  a  -  A. 

Ceraurus  pleurexatithemtu.     Green,  1S32,  Monograph,  pag.  84,  fig.  10  (Cast  no.  33). 
Calymme?  tjteiotut,  Dauaan      Hibinger,  Leth.  Suecica,  Suppl.  2,  1S40,  pag.  0,  pi.  39,  fig.  2. 

—  —  Daijian,  Palaeaden,  p.  74  ;  Vet.  Acad.  Handlingar,  1S26,  p.  285,  who  quotes  Trilobitet  in- 

dtterminattu,  Sternberg  in  Verhandl.  des  Gesellsch.  des  Vaterl.  Museums  in 
Bohemic,  pag.  85,  tab.  1,  fig.  5. 
Jmphion  gelatinonu.    Portxock,  Geol.  Rep.  Londonderry,  1843,  pag.  289,  pi.  3,  fig.  4  a,  b,  e. 
Compare  Trilobitet  ignotus,  Brononiart,  Crust,  fossiles,  1822,  pi.  4,  fig.  11. 
Calymene  ?  verrucota,  Dalman,  Vet.  Acad.  Handlingar,  1826,  p.  285. 
TViiobUes  (Calymene?)  verrucosa.  Dr.  Loven,  Ofv.  Vet.  Ac.  Forhandl.,  March  1845,  p.  52,  t.  1,  f.  5  a  6  c* 

Buckler  crescentform,  with  a  prominent  connate  articulation  at  the  base,  and  the  posterior 
angles  extended  into  long  curved  spines  ;  eyes  small,  distant,  sublunate,  granulated  ( not 
reticulated ) ;  glabella  clavate,  more  or  less  convex,  deeply  four-lobed  on  each  side,  leaving 
the  front  one  broader  ;  thorax  with  eleven  articulations  ;  caudal  shield  with  four  (scarcely 
five)  anchylosed  articulations  in  the  axial  lobe,  and  three  on  each  lateral  lobe,  the  upper 
of  these  lateral  articulations  thickened  and  extended  into  a  long  curved  spine,  the  others 
terminating  in  blunt  points ;  surface  entirely  papillose  or  granulated,  the  buckler  with 
scattered  larger  tubercles  ;  two  ranges  of  small  papillose  tubercles  along  the  central  lobe, 
and  three  ranges  of  mammillary  tubercles  on  each  lateral  lobe  ;  labrum  ovate,  attached  to 
the  front  margin  of  the  glabella  by  a  straight  suture. 

The  above  description  comprises  the  most  essential  characters  of  this  peculiar  Trilobite, 
which  is  presented  to  us  under  a  variety  of  obscure  phases,  no  single  specimen  exhibiting 
all  the  essential  characters.  The  whole  surface,  when  perfect,  is  papillose.  Upon  all  parts 
of  the  cephalic  shield  are  interspersed  small  mammillary  tubercles,  and  two  similar  ones 
on  each  articulation  of  the  axial  lobe,  making  two  ranges  of  tubercles.  Each  articulation 
of  the  lateral  lobes,  presents  three  large  mammillary  tubercles ;  the  first  formed  by  an 
oblique  furrow  from  the  upper  side  of  the  articulation,  downwards  and  outwards ;  the  third, 
by  a  furrow  from  the  upper  edge,  downwards  and  inward,  or  toward  the  axis  :  the  meeting 
of  these  furrows  leaves  above  them  the  second,  or  middle  tubercle  ( see  Plate  Ixvi,  figs. 
1  a  and  1  c ) .  This  remarkable  feature  is  unknown  to  me  in  any  other  trilobite. 

The  ovate  labrum  attached  directly  to  the  front  of  the  glabella,  is  shown  in  Plate  Ixv, 
fig.  1  d  e.  From  each  upper  angle  of  the  labrum  commences  the  facial  suture  (  more 
distinctly  shown  in  Plate  Ixvi,  fig.  1  a  e),  which,  proceeding  to  the  eye  in  a  slightly 
curving  line,  divides  the  oculiform  tubercle,  and  thence  slightly  ascending  to  the  junction 
of  the  marginal  fillet,  it  bends  abruptly  downwards. 

*  I  have  referred  to  this  species,  which  appears  to  be  a  true  Ceraurus  allied  to  the  C.  pleurexanthemui ;  and  since 
its  geological  position  is  very  similar,  judging  from  the  locality  (Llandeilo),  its  occurrence  is  doubly  interesting. 
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Plate  LXV. 

Fig.  1  a.  A  nearly  entire  specimen,  with  the  maxillary  portions  obscure  or  partially  removed. 

This  is  the  original  specimen  upon  which  Prof.  Gheen  founded  the  Genus  Ceraurus. 
'  The  buckler  is  partially  crushed  and  obscured  by  soft  shaly  matter,  and  the  oculiform 
tubercle  very  imperfectly  preserved.  The  posterior  prolongations  of  the  buckler  are  distorted 
and  obscure,  as  are  also  the  spines  proceeding  from  the  caudal  shield.  Although  very 
obscure,  a  careful  examination  shows  that  the  structure  of  the  articulations,  form  and  lobes 
of  the  glabella,  correspond  with  the  better  preserved  specimens  represented  in  the  succeeding 
figures. 

Fig.  1  i.  A  specimen  of  the  same  partially  folded,  with  the  buckler  curved  forward  and  the  margin 
broken  off  The  crust  is  partially  exfoliated,  so  that  the  surface  markings  are  not  well 
preserved. 

Fig.  1  e.  Front  view  of  the  buckler,  showing  the  junction  of  the  epistoma. 

Fig.  1  d.  A  large  imperfect  specimen  of  the  same  species,  showing  more  distinctly  the  peculiar  structure 
of  the  articulations.  The  buckler  is  imperfect,  but  still  partially  preserves  the  posterior  spines. 
The  caudal  spines  are  broken  off 

Fig.  1  «.  Lower  side  of  the  buckler  of  the  last,  showing  the  epistoma  joined  by  a  straight  suture  to  the 
front  of  the  glabella. 

Fig.  1  /  A  separated  labrum,  with  upper  margin  broken  off,  being  the  form  in  which  they  are  usually 
found  in  the  rock. 

Fig.  1  ^-  A  buckler,  with  the  maxillae  removed. 

Fig.  1  A,  t.  The  glabellse  of  two  large  individuals.  Such  fragments  are  very  frequently  found,  while 
perfect  specimens  are  exceedingly  rare.     1  t*.  A  magnified  portion  of  the  surface. 

Fig.  1  A:.  A  caudal  shield,  with  the  spines  removed. 

Fig.  1  L  The  spines  of  the  caudal  extremity,  with  a  single  articulation  connecting  them.  View  from  the 
lower  side. 

Fig.  1  m.  The  caudal  shield,  with  the  spines  attached.  This  specimen  preserves  the  characteristic  fea- 
tures of  this  part  of  the  fossil  in  great  perfection.  The  spines  are  attached  to  the  first  segment 
only,  which  is  enlarged  and  greatly  expanded  laterally,  and,  as  it  curves  downwards,  throws 
out  a  process  above,  to  which  the  segments  of  the  thorax  are  joined.  1  m*.  A  magnified 
portion  of  the  surface. 

Fig.  1  n.  A  transverse  section,  showing  the  elevation  of  a  segment,  and  the  lateral  extension  of  the 
articulations  into  fin-like  processes. 

Plats  LXVI. 
The  specimens  illustrated  upon  this  plate  were  obtained  after  the  previous  plate  had 
been  engraved. 

Fig.  1  a.  A  fragment  of  a  large  individual,  preserving  the  buckler  and  eight  articulations  of  the  thorax. 
The  surface  is  beautifully  and  evenly  granulated  or  papillose,  with  larger  tubercles  upon  the 
cephalic  shield,  and  mammillary  tubercles  upon  the  articulations.  These  are  enlarged  in  the 
figures  1  b,  c,  d. 
Fig.  1  e.  Front  view  of  the  specimen  1  a,  showing  the  elevation  of  the  oculiferous  tubercles. 
Fig.  1  /  One  of  these  tubercles  magnified.  When  magnified  to  this  degree,  they  exhibit  only  roimded 
granulations. 
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Fig.  1  g.  The  cephalic  shield,  represented  in  fig.  1  a ;  showing  the  separation  of  the  maxillte  y  y  at  the 
facial  sutures. 

Fig.  1  k.  The  right  raaxilla,  separated  from  the  cephalic  shield,  as  it  appears  in  a  fragment  of  the  lime- 
stone. 

Much  confusion  in  regard  to  this  species  exists  in  the  works  of  foreign  authors,  several 
distinct  forms  being  erroneously  referred  to  the  same  ;  while  the  real  one,  which  doubtless 
occurs  in  several  localities,  is  referred  to  another  genus.  Capt.  Poetlock,  though  disposed 
to  recognize  and  identify  all  American  species,  has  failed  in  this  instance,  and  his  Amphion 
gelatinosus  can  scarcely  be  any  other  than  our  species.  This  difficulty  has  arisen  in  part 
from  the  obscure  specimen  from  which  Geeen's  cast  was  made,  the  character  of  the  buckler 
being  very  indistinct,  though  the  nodulose  articulations  are  well  preserved. 

EitHEiCH,  in  his  memoir,  remarks  that  the  Amphion  gelatinosus  of  Poetlock  belongs  to 
Phacops,  a  section  of  the  Genus  Calymene  of  Beongniaet,  having  reticulated  eyes.  This  is 
quite  untrue,  however ;  for  the  eyes  of  Ceraurus  are  peculiar,  and  quite  different  from 
those  of  Phacops,  as  they  are  from  those  of  Calymene  ;  while  the  facial  suture  is  similar  in 
direction  to  the  former,  and  the  labrum,  as  in  that  genus,  is  attached  by  a  suture  to  the 
front  of  the  glabella. 

More  recently,  Dr.  Loven  {id  cit.)  has  attempted  to  prove  the  identity  of  Ceraurus, 
Odontopleura  and  Addaspis  ;  but  he  has  misapprehended  the  characters  of  the  Ceraurus, 
owing  to  the  obscurity  of  the  model  of  Green.  I  shall  hereafter  be  able  to  show  that  the 
Ceraurus  is  restricted  to  the  lower  epoch  of  our  pala;ozoic  strata,  while  Acidaspis  {Odonto- 
pleura) is  a  genus  continued  into  the  lower  and  middle  palaeozoic  strata,  and  differing 
essentially  from  Ceraurus  in  many  other  particulars,  as  well  as  in  the  direction  of  the 
facial  suture. 

I  have  given  the  numerous  figures  of  this  species,  and  of  the  parta  usually  found  in  the 
Trenton  limestone,  with  a  view  of  establishing  the  characters  of  the  genus,  and  its  clear 
distinction  from  other  genera  of  Trilobites  in  the  older  strata.  Notwitlistanding  all  that  is 
given,  however,  the  entire  characters  of  the  species  are  not  represented,  as  will  be  seen 
from  the  transverse  view  of  a  single  articulation  ( Pi.  65,  fig.  In),  which  is  well  preserved 
on  the  surface  of  a  slab  of  limestone,  showing  the  extended  extremities,  which  bend 
abruptly  downwards  and  curve  slightly  backwards,  terminating  in  an  obtuse  point. 

Position  and  locality.  This  species,  so  far  as  known  in  New-York,  is  restricted  to  the 
period  of  the  Trenton  limestone.  It  is  found  at  Middleville,  Trenton  falls,  Lowville  and 
Watertown,  and  is  more  rarely  seen  in  localities  in  the  Champlain  valley.  It  is  also  known 
in  several  western  localities  and  in  Canada,  showing  a  wide  geographical  range.  The  large 
fragment  figured  on  Plate  66  is  from  near  Cincinnati,  Ohio. 
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302.    3.     CERAURUS  VIGILANS. 

Pl.  LXV.  Figs.  2a-h. 
Compare  EntamolUkus,  No.  2,  Linne,  Vet.  Acad.  Handlingar,  1759,  T.  1,  fig.  2. 

Entomostracites  punctatua  {Trilobus  punctatus,   Brunn.),   Wahlenberg,  Act.  Soc.  Sc.  Upsaliensis, 

1821,  Vol.  viii,  pag.  32,  no.  7,  tab.  2,  fig.  1. 
—  —  Brongniart,  Crust,  fossiles,  1822,  pag.  36,  tab.  3,  fig.  4. 

Trilobites  punctatus,  Schix)theim,  Nachtrage,  1823,  Vol.  ii,  pag.  37,  no.  23. 
Calymene  punctata,  Dalman,  Vet.  Acad.  Handlingar,  1826,  pag.  233  &  267,  pi.  2,  fig.  2  a  b. 

—  —  HisiNGER,  Leth.  Suecica,  1837,  pag.  12,  pi.  1,  fig.  6. 

—  ?  .'      —  M0RCHISON,  Sil.  System,  1839,  pag.  661,  pi.  23,  fig.  Sab. 
Amphion  multisegmentatus,  Portix>ck,  Geol.  Rep.  Londonderry,  1843,  pag.  291,  pi.  3,  fig.  6. 

Buckler  subcrescent-form,  with  the  posterior  angles  extended  into  long  sharp  spines, 
which,  when  perfect,  reach  backward  to  the  commencement  of  the  caudal  shield  ;  entire 
surface  of  the  buckler  studded  with  strong  tubercles ;  glabella  not  lobed,  front  margin 
thickened  and  studded  by  two  lines  of  tubercles ;  oculiform  tubercles  subconical,  remark- 
ably prominent,  granulated  ;  facial  suture  as  in  the  preceding  species  ;  maxillary  shield 
thickened  and  tuberculated  at  the  margin  ;  labrum  small,  ovate,  attached  directly  to  the 
front  of  the  glabella ;  thorax  with  eleven  articulations,  the  lateral  lobes  three  times  the 
width  of  the  central  lobe ;  pleurae  much  extended ;  caudal  shield  elongated,  the  lateral 
lobes  with  nine  simple  segments,  while  the  central  lobe  has  twice  as  njany ;  every  second 
segment  of  the  central  lobe  of  the  thorax  is^arked  by  a  tubercle  or  short  spine,  and  every 
third  (or  fourth)  segment  of  the  central  lobe  of  the  caudal  shield  ;  alternate  segments  of 
the  lateral  lobes  more  or  less  distinctly  tuberculated. 

In  all  the  specimens  which  I  have  seen,  the  body  is  partially  contracted,  and  the  lateral 
articulations  bent  downwards  so  that  their  terminations  cannot  be  seen ;  it  is  not  improbable 
that  some  of  them  terminated  in  spinous  processes,  as  in  the  preceding  species.  The  posterior 
angles  of  the  buckler,  when  perfect,  terminate  in  long  spines,  which  extend  to  the  caudal 
shield,  and  are  curved  upwards  at  the  extremity ;  but  these  are  frequently  broken  off,  and 
the  species  might  readily  be  mistaken.  Surface  of  the  buckler  marked  by  pustular  tubercles. 
The  articulations  are  granulated,  and  every  second  one  of  the  axial  lobe  of  the  thorax  has 
a  prominent  tubercle  or  short  spine,  which  is  not  often  seen,  however.  The  caudal  shield 
closely  resembles  the  figures  cited  above,  though  the  glabella  given  by  Wahlenberg  as  of 
the  same  species  is  totally  different  from  our  species,  and  probably  not  belonging  to  the 
caudal  shield  there  figured.  The  great  disproportion  in  the  number  of  articulations  of  the 
middle  and  lateral  lobes  of  the  pygidium  is  very  remarkable  ;  every  third  articulation  in 
the  central  lobe  is  furnished  with  a  short  spine,  which  is  usually  broken  off  in  all  the 
specimens  yet  seen. 

Nearly  all  the  specimens  are  distorted  by  being  bent  downwards  just  behind  the  buckler, 
while  the  latter  is  elevated  and  thrown  somewhat  backwards,  giving  it  a  remarkably 
prominent  appearance.* 

•  I  have  a  specimen  from  Dudley,  in  England,  marked  Calymene  punctata,  in  which  there  are  two  caudal  shields. 
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Fig.  2  a.  Aa  entire  specimen,  preserving  the  posterior  spines  of  the  buckler. 

Fig.  2  b.  Front  view  of  the  same,  showing  the  elevation  of  the  oculiferous  tubercles. 

Fig.  2  e.  A  small  specimen  with  the  surface  markings  obscure. 

Fig.  2  d.  Lateral  view  of  a  specimen,  showing  the  extension  of  the  extremities  of  the  lateral  articulations. 

Fig.  2  e.  Caudal  shield  of  a  larger  individual. 

Fig.  3/  An  enlarged  portion  of  the  buckler  of  2  a,  showing  pustulose  tubercles,  which  appear  much 

like  the  tubercles  on  the  surface  of  Echinus  or  Cidaris,  for  the  attachment  of  the  spines. 

The  oculiferous  tubercle,  under  an  ordinary  magnifying  glass,  presents  only  small  un- 

arranged  granulations. 
Fig.  2  g.  The  caudal  shield  and  a  portion  of  the  thorax  enlarged,  showing  the  tubercles  upon  alternate 

and  third  segments. 
Fig.  2  k.  Profile  of  the  same. 

Position  and  locality.  This  rare  species  occurs  in  the  lower  shaly  portions  of  the  Trenton 
limestone,  being  scarcely  known  except  in  the  soft  argillaceous  beds,  which  admit  of 
their  nearly  perfect  preservation.  I  am  indebted  to  Mr.  Wadleigh,  of  Middleville,  for 
several  very  good  specimens.  (.state  Collection.) 


303.    4.    CERAURUS?  PUSTULOSUS. 

Pl.  LXI.  Figs.  2  a,  b. 

The  specimen  is  a  fragment,  apparently  of  the  lower  side  of  the  maxillary  shield,  with 
the  prolonged  posterior  extremity.  It  is  clearly  distinguishable  from  the  preceding  species, 
by  the  large  pustulose  markings  with  a  finely  granulated  surface  between. 

It  is  not  easy  to  decide  positively  regarding  this  fragment,  and  further  discoveries  may 
prove  it  to  belong  to  the  Genus  .^cidaspis,  which  in  its  surface  marking  is  allied  to  Ceraurus. 
The  margin  presents  some  ejevated  tubercles  or  fine  lines  which  are  not  represented  in  the 
figure. 

Fig.  2  a.  The  fragment,  natural  size.    2  6.  A  magnified  portion  of  the  same. 

Position  and  locality.  This  fragment  was  obtained  from  the  higher  beds  of  the  Black- 
river  limestone,  near  its  junction  with  the  Trenton  limestone,  at  Watertown. 

(From  Dr.  Crawk.) 

very  Bimilar  to  the  one  under  consideration,  and  the  difference  of  geological  position  renders  it  desirable  to  point  out 
any  differences  of  character.  In  the  Dudley  specimens,  though  not  larger  than  ours,  there  are  at  least  twenty-five 
segments  in  the  middle  lobe  and  eight  or  nine  in  the  lateral  lobe,  every  fourth  articulation  is  tuberculated,  and  the 
tuberculations  on  the  lateral  lobes  are  nearer  the  axial  lobe.  The  surface,  also,  appears  not  to  have  been  as  roughly 
granulated  as  in  the  Trenton  species.  Hisinger  cites  Calymene  punctata  as  from  the  more  recent  Transition 
limestone,  and  Mcrchison  has  given  it  from  the  Caradoc  sandstone.  There  are  doubtless  two  species  referred  to  this 
name,  and  I  have  regarded  the  one  under  consideration  as  differing  from  the  species  of  Wahlenberg,  Dalman, 
Itc.,  though  closely  allied  to  it. 
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304.     1.     PHACOPS  CALLICEPHALUS. 

Pl.  LXV.  Figs.  3  a- 1. 

Compare  Phacopa  Dalmanii,  Poktiock,  Geol.  Rep.  Londonderry,  pag.  282,  pi.  2,  fig.  7  a,  ft,  c  ;  and  pi.  3,  fig.  7  d. 
Also  Phacopa  Murchisonii,  pi.  2,  fig.  9  a,  ft;  and  pi.  3,  fig.  9  c,  d. 

Buckler  somewhat  semicircular  or  sublunate,  convex,  produced  at  the  posterior  angles 
into  a  broad  rounded  wing-like  expansion  ;  glabella  broad  and  rounded  in  front,  narrowing 
posteriorly,  and.  three-lobed  upon  each  side,  the  lower  lobe  short,  with  a  tubercle  at  the 
base,  or  between  it  and  the  posterior  angle  of  the  eye  ;■  anterior  angle  of  the  eye  reaching 
to  the  groove  between  the  frontal  and  second  lobe  of  the  glabella ;  eyes  lunate,  reticulated, 
elevated  to  the  same  line  as  the  most  prominent  part  of  the  glabella  ;  thorax  with  eleven 
articulations,  the  lateral  ones  grooved ;  caudal  shield  rapidiy  tapering,  with  fourteen  or 
fifteen  articulations  in  the  axial  lobe,  and  nine  in  each  lateral  lobe  ;  the  latter  are  distinctly 
grooved,  and  all  terminate  in  a  smooth  border.  Surface  of  the  buckler  pustulose-punctate ; 
of  the  articulations,  less  distinctly  marked. 

This  is  a  beautiful  little  species,  bearing  a  very  close  resemblance  to  the  Phacops  dalmanii 
cited  above ;  the  only  essential  difference  being  in  the  small  tubercles  between  the  last 
lobe  of  the  glabella  and  the  posterior  angle  of  the  eye,  which  are  not  mentioned  in  that 
one,  and  the  number  of  articulations  in  the  caudal  shield,  which  are,  in  Portlock's  species, 
nine  in  the  central,  and  six  in  the  lateral  lobes. 

The  surface  of  the  buckler  is  very  beautifully  marked  with  small  rounded  pustules,  the 
surface  of  which,  and  the  spaces  between,  are  finely  punctulate ;  differing  in  this  respect 
from  any  other  species.  The  axial  lobe  of  the  thorax  has  the  surface  marked  with  elongated 
or  irregular  pustules,  with  fine  punctse ;  while  the  lateral  lobes  are  more  finely  papillose 
or  granulate,  and  the  same  characters  are  more  or  less  distinct  in  the  caudal  shield.  It  is 
the  only  species  of  the  genus  known  to  me  in  our  lower  strata,  and  differs  from  Phacops,  as 
restricted  by  Emmeich,  in  having  more  than  eleven  articulations  in  the  caudal  shield.  It 
must  be  regarded,  however,  as  one  of  the  earliest  representatives  of  that  type,  which 
afterwards  became  more  numerous,  and  varied  in  form,  in  the  higher  palaeozoic  strata.  In 
this  species  the  thorax  and  caudal  shield  have  the  characters  of  Calymene,  and  it  would  be 
difiicult  to  determine  from  these  alone  the  true  nature  of  the  fossil.  The  eyes  are  as  distinctly 
marked  as  in  any  of  the  subsequent  species,  and  the  direction  of  the  facial  suture  is  the  same. 

Fig.  3  a.  Cephalic  shield  of  this  species.  The  specimen  is  well  preserved,  and  shows  the  extension  of 

the  posterior  angles  in  a  very  perfect  manner. 
Fig.  3  A.  A  small  entire  specimen  of  the  same  species. 
Fig-  3  c.  The  caudal  shield,  showing  the  number  of  articulations,  etc. 
Fig.  3  i.  A  magnified  portion  of  the  surface  of  the  buckler,  showing  the  pustulose-punctate  character 

of  the  surface. 
Fig.  3  e.  A  magnified  portion  of  the  articulations  of  the  thorax,  showing  the  irregular  pustulose  surface. 
Fig.  3  /  Lateral  view  of  the  eye  of  this  species.     3  g.  Magnified  view  of  the  eye. 
Fig.  3  A.  A  contracted  specimen.  The  lobes  of  the  glabella  are  obliterated,  and  the  surface  of  the  eye 
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crushed  or  absorbed.  The  portion  of  the  cheek  supporting  the  inner  and  upper  margin  of 
the  eye  still  remains,  in  the  fo|m  of  a  subconical  tubercle. 
Pig.  8  i  View  of  the  same  specimen,  showng  the  caudal  shield  and  front  of  the  buckler. 

This  specimen,  and  one  or  two  others  which  I  have  obtained,  are  scarcely  recognizable 
as  the  same  species,  from  the  lobes  of  the  glabella  being  obliterated,  and  the  eye  appearing 
more  like  the  preceding  species  in  form,  or  altogether  obliterated.  The  species  is  clearly 
contractile,  as  well  as  those  having  fewer  articulations  in  the  caudal  shield. 

Position  and  locality.  This  species  occurs  in  the  lower  shaly  layers  at  Middleville,  asso- 
ciated with  Ceraurus.  It  is  likewise  found  in  the  higher  part  of  the  rock  at  Watertown, 
Jefferson  county,  but  has  not  been  observed  in  the  succeeding  shales.         (State  Collection.) 

305.    2.    PHACOPSI  LATICAUDUS. 

Pl.  LXIV.  Fig.  3. 

Pygidium  broadly  subtriangular,  the  middle  lobe  with  about  fourteen  segments ;  lateral 
lobes  each  with  ten  or  more  undivided  segments,  which  terminate  in  a  thickened  continuous 
margin. 

It  is  impossible  to  decide  satisfactorily  in  regard  to  this  species,  since  the  surface  markings 
are  entirely  obliterated  in  the  specimen.  The  form  of  this  part  of  the  species  is  very  similar 
to  that  on  PI.  60,  fig.  1 ;  but  the  axial  lobe  extends  nearly  to  the  posterior  margin,  and  the 
segments  of  the  lateral  lobes  are  less  numerous  and  of  a  different  character.  An  equal 
difference  will  be  percejved  when  compared  with  Asaphus  tyrannus  of  Murchison,  before 
cited. 

Position  and  locality.  In  the  upper  subcrystalline  portion  of  the  Trenton  limestone,  at 
Turin,  Lewis  county.  On  the  authority  of  Dr.  Budd.  {Cabinet  of  Dr.  Emmoks.) 

306.     3.     ASAPHUS?  NODOSTRIATUS. 

Pl.  LXI.  Figs.  I  a,  b. 

Several  fragments  of  the  form  here  represented  have  been  obtained,  but  nothing  which 

will  enable  us  to  decide  satisfactorily  as  to  the  character  of  the  entire  animal.  The  fragment 

appears  to  be  the  middle  lobe  of  the  buckler  or  glabella,  and  is  in  form  very  similar  to  the 

glabella  of  Jisaphm  angustifrons  ;  but  the  surface  markings  are  different. 

It  is  impossible  to  decide  positively  whether  this  fragment  be  a  glabella,  or  the  labrum 
of  some  species,  the  form  being  similar  to  the  labrum  of  Calymene.  The  surface  markings 
are  sufficient  to  distinguish  it  from  any  other  species  known  to  me  in  the  Trenton  limestone. 

Fig.  1  a.  The  fragment,  natural  siz& 

Fig.  1  b.  A  magnified  portion  of  the  surface,  showing  the  lamellose  striae,  with  small  nodes  which 
interrupt  the  lines. 

Position  and  locality.  All  the  specimens  known,  are  from  the  lower  part  of  the  Trenton 
limestone,  near  Watertown.  (State  Collection.) 
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307.     1.     TRINUCLEUS  CONCENTRICUS. 

Pl.  LXV.  Figs.  4  a,b,  c  ;  also  pag.  235,  and  pi.  67. 

Trinucleus.    Lhwyd,  Phil.  Transactions,  169S,  Vol.  xx,  p.  279. 

Trilobites.     Bhongniart,  Crust,  fossiles,  1822,  pag.  14.'5,  pi.  4,  figs.  6,  7  a  b  c. 

—  BiGsBY,  Ann.  Lye.  Nat.  Hist.  New-York,  1824,  Vol.  i,  pag.  214,  pi.  15,  fig.  1. 

JVuttainia  concentrica.     Eaton,  Geol.  Text-Book,  1832,  pag.  128,  pi.  1,  fig.  2. 
Cryptolithus  tessellatus.     Green,  Monograph,  1832,  pag.  74. 

Trinucleus  earactaci.     Murchison,  Sil.  System,  1839,  pag.  659,  pi.  23,  figs.  I  a  b  c  d. 

Jisaphiu  seticornii,  and  A.  cyllarus.     Hisinger,  Leth.  Suecica,  Suppl.  ii,  1840,  pag.  3,  pi.  37,  figs.  2  and  3. 
Trinucleus  earactaci.     Burmeister,  1843,  pag.  65,  tab.  1,  fig.  1. 
Compare  Entomostracitea  granulatus,  Wahlenberg,  Act.  Nov.  Soc.  Sc.  Upsalensis,  1821. 

—  —  Brongniart,  Crust,  fossiles  ( figure  after  Wahlenberg  ). 

Jsaphus  granulatus,  Dalman,  Vet.  Acad.  Handlingar,  1820,  pag.  238,  tab.  2,  fig.  6. 
—  —  Hisinger,  Leth.  Suecica,  pag.  14,  pi.  2,  fig.  4. 

Buckler  semicircular  or  subcrescent-form,  the  posterior  angles  produced  into  long  slender 
straight  spines ;  glabella  very  prominent,  finely  granulated,  produced  posteriorly  into  a 
short  spine  ;  cheeks  prominent,  finely  granulated  ;  marginal  fillet  marked  in  front  by  tiiree, 
four,  or  five  rows  of  deep  rounded  pores  or  punctures ;  these  rows  increase  by  one  or  two 
additional  ones  on  the  sides  of  the  shield,  and  towards  the  lateral  posterior  angles  are  often 
irregularly  scattered. 

The  buckler  or  cephalic  shield  alone  is  figured  here,  as  I  have  no  specimen  of  the  thorax 
or  caudal  shield  from  the  Trenton  limestone,  though  the  buckler  is  often  abundant.  I  have 
restored  the  specific  name  given  by  Eaton,  adopting  the  generic  name  of  Lhwyd  given 
by  Mt;RCHisoN.  There  is  indeed  no  reason  for  a  separation  on  account  of  the  number  of 
rows  of  pores,  as  they  are  variable,  and  the  specimens  are  more  often  without  the  long 
spines  of  the  buckler  than  otherwise.  The  specimen  figured  by  Green,  is  one  before 
referred  to,  as  coming  from  the  slates  of  the  Hudson-river  group,  near  Waterford,  which  at 
that  time  were  regarded  as  almost  non-fossiliferous.  Though  destitute  of  the  small  spines 
at  the  posterior  angles  of  the  buckler,  it  is  specifically  the  same  as  those  here  presented, 
and  doubtless  identical  with  the  figures  of  Murchison,  though  more  doubt  may  be 
entertained  as  to  its  identity  with  those  of  Wahlenberg  and  Dalman. 

Fig.  4  a.  The  cephalic  shield  of  this  species,  still  preserving  one  of  the  slender  spines  from  the  posterior 
angle.  The  posterior  spine  of  the  glabella  is  broken  off,  though  the  fracture  is  not  conspicuous. 

Fig.  4  b.  Lateral  view  of  the  cephalic  shield  of  a  smaller  specimen. 

Fig  4  e.  The  cephalic  shield  of  a  small  specimen,  in  which  the  glabella  preserves  its  posterior  spine. 
These  specimens  present  some  variety  in  the  number  of  rows  of  punctures  in  the  border, 
and  the  same  is  true  in  many  other  individuals,  showing  that  this  chaiacter  is  not  reliable 
for  specific  distinction. 

Position  and  locality.  In  the  higher  subcrystalline  portions  of  the  Trenton  limestone,  and 
sometimes  in  the  more  shaly  part  of  the  rock,  the  bucklers  of  this  trilobite  are  abundant. 
The  fragile  thorax  is  very  rarely  preserved,  and  I  do  not  recollect  to  have  seen  one  in  the 
limestone  in  the  whole  course  of  my  investigations.  It  is  found  at  Trenton  falls,  Middleville, 
Turin,  Lowville,  Watertown,  Glensfalls,  and  many  other  localities  of  this  rock.  Although 
more  abundant  in  the  Hudson-river  group,  it  is  unknown  in  the  intermediate  Utica  slate. 
[Palaeontology.]  32  {State  Collection.) 
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TRILOBITES  OF  THE  UTICA  SLATE  AND  HUDSON-RIVER  GROUP. 

Plate  LXVI.  (  in  part  ). 

The  important  and  characteristic  Trilobites  of  these  rocks  are  species  which  appear, 
though  less  conspicuously,  in  the  Trenton  limestone,  and  have  been  already  noticed.  The 
rule  I  have  adopted,  however,  renders  it  necessary  to  speak  of  them  here,  giving  illustra- 
tions of  specimens  from  these  rocks.  The  most  numerous  forms  are  those  of  Calymene 
beckii  and  Trinucleus  concentricus  ;  and  the  condition  of  the  specimens  in  the  shaly  strata  is 
so  different  from  the  same  in  the  compact  limestone,  that  both  require  illustration.  Two  or 
three  forms  appear  in  these  rocks,  which  are  thus  far  unknown  in  the  limestones  below, 
and  which  are  probably  peculiar  to  this  period,  becoming  developed  only  after  the  com- 
mencement of  argillaceous  deposits. 


297.     2.     CALYMENE  BECKII. 

Pl.  LXVI.  Figs.  2  a  -  A;  and  Pl.  LXVII.  Figs.  4  a,  b,  e,  d,  e. 
Reference  pag.  237,  pi.  64  of  this  report. 

Much  confusion  has  arisen  respecting  this  species,  which  is  abundant  in  the  Utica  slate. 
It  was  first  described  by  Prof.  Eaton,  under  the  name  Brongniartia,  from  imperfect 
specimens  of  the  cephalic  shield,  in  the  calcareous  beds  of  the  Utica  slate,  at  Coldspring, 
Montgomery  county.  These  specimens  are  more  convex  than  those  in  the  softer  slate,  and 
their  true  character  is  not  obvious  on  a  cursory  examination.  Prof.  Green  substituted  the 
name  of  Triarthrus  for  that  proposed  by  Prof.  Eaton  ;  still  regarding  the  small  imperfect 
cephalic  shields  as  the  entire  animal.  Dr.  Harlan,  in  correcting  this  error  of  Eaton  and 
Green,  described  the  buckler  as  destitute  of  oculiform  tubercles ;  and  I  have,  myself, 
fallen  into  the  same  error  in  describing  as  distinct  species  two  nearly  entire  specimens, 
owing  to  the  absence  of  the  maxillary  shields  in  one,  and  their  partial  preservation  in  the 
other.* 

*  Sii.i.iMA!«'»  Am.  Jour.  Science,  Vol.  xxxiii,  p.  137. 
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The  buckler  of  our  species  bears  considerable  resemblance  to  that  of  specimens  of  Olenus 
gibhosus  from  Sweden  ;  but  the  true  Olenus.,  as  in  Paradoocides,  has  the  facial  suture 
terminating  at  the  posterior  margin  of  the  buckler,  distant  from  the  angles,  while  in  this 
one  it  terminates  at  the  angles  as  in  Calymene.  The  labrum  found  in  the  slate  associated 
with  this  species,  has  also  the  form  of  that  organ  in  Calymene  senaria  ;  and  taking  these 
two  facts  in  connection,  I  have  preferred  to  refer  the  species  to  Calymene,  since  it  is  more 
nearly  related  to  other  species  of  that  genus  than  to  the  Oleni.  There  is  still  some  little 
difficulty  in  determining  the  number  of  articulations  of  the  thorax,  since  the  greater  number 
of  specimens  are  imperfect ;  and  in  a  single  large  specimen  there  appear  to  be  fourteen  or 
fifteen.  This  fact  indicates  an  increase  in  the  number  of  thoracic  rings  with  age,  a  character 
which  Emmrich  has  given  of  the  Olenus.  The  articulations  of  the  lateral  lobes  are  marked 
by  a  simple  straight  groove  extending  their  entire  length,  and  terminate  in  an  obtuse 
point,  unlike  those  of  the  true  Oleni  as  represented  by  various  authors.  On  account  of  these 
characters,  it  is  impossible  to  refer  the  species  satisfactorily  to  the  Genus  Olenus,  though 
in  some  of  its  characters  it  evidently  forms  a  link  between  that  genus  and  Calymene. 
Farther  investigation  of  this  species  may  develop  characters  sufficiently  distinct  from 
Calym,ene  to  establish  the  Genus  Triarthrus,  which  was  proposed  with  a  very  imperfect 
knowledge  of  the  entire  animal. 

The  most  prominent  character  of  this  species,  distinguishable  in  the  segments  of  the 
thorax,  are  the  tubercles  or  short  spines  which  mark  the  centre  of  the  axial  lobe,  and  are 
usually  more  or  less  distinctly  preserved  under  all  circumstances.  No  other  trilobite  in  the 
lower  strata  possesses  this  character ;  the  Ceraurus  pleurexanthemus  having  a  double  row 
of  less  prominent  ones,  while  in  the  C.  vigilans  every  second  or  third  segment  only  is 
marked  in  this  manner. 

In  order  to  illustrate  this  species,  and,  if  possible,  to  clear  up  the  difficulty  and  obscurity 
attending  it,  I  have  given  numerous  figures  of  its  diflferent  parts,  and  of  the  same  parts 
preserved  under  different  circumstances  and  in  different  materials. 

Fig.  2  a.  An  entire  specimen,  with  the  exception  of  the  maxillary  shields,  which  are  separated  at  the 

facial  suture,  leaving  the  cephalic  shield  in  the  usual  form.  The  crust  of  the  central  lobe  of 

the  thorax  is  removed,  obliterating  the  tubercles. 
Fig.  2  b.  An  imperfect  specimen,  with  the  maxillary  portions  partially  preserved,  but  separated  at  the 

suture  and  pressed  downwards. 
Fig.  2  e.  The  thorax  and  caudal  shield,  preserving  the  crust  with  the  tubercles  upon  the  middle  lobe, 

in  a  very  perfect  manner. 
Fig.  2  d.  The  cephalic  shield,  with  the  maxillary  portions  separated  at  the  facial  suture. 
Fig.  2  «.  The  cephalic  shield  entire,  but  so  much  compressed  that  the  eyes  are  obliterated.  The  posterior 

angles  are  too  much  rounded  in  the  figure ;  in  other  respects,  the  true  form  of  the  buckler 

is  represented. 
Fig.  2  /  The  cephalic  shield  preserved  in  compact  calcareous  stone.  This  specimen  is  from  the  same 

locality,  and  very  similar  to  the  one  on  which  Eaton  founded  the  Genus  Brongniartia. 
Fig.  2  g.  A  larger  specimen,  in  compact  limestone,  preserving  a  more  convex  form  in  all  its  parts. 
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Fig.  2  A.  A  small  individual,  preserving  t!:e  thorax  and  the  maxillary  portion  of  the  buckler,  the  glabella 
being  separated.  Specimens  of  this  kind  are  not  rare  among  the  young  individuals. 

Fig.  2  i.  The  maxillary  shields,  as  they  frequently  occur  in  the  slate,  separated  from  any  other  part  of 
the  fossil  The  position  and  partial  form  of  the  base  of  the  eye  is  clearly  distinguishable. 

Fig.  2  iL  A  single  maxillary  shield  of  this  species. 

It  is  impossible,  from  the  slender  and  fragile  nature  of  these  portions  of  the  fossil,  to 
decide  whether  the  suture  continues  entirely  across  the  front  of  the  glabella,  or  is  interrupted 
as  in  other  species  of  Calymene.  The  specimen  2  i,  shows  a  continuous  slender  fillet 
in  front ;  but  this  may  be  joined  to  the  lateral  portions  by  sutures,  since  the  specimen  fig. 
2  k  terminates  as  in  Calymcne  senaria. 

Position  and  locality.  It  has  already  been  observed  that  this  species  is  more  abundant  in 
the  Utica  slate  than  elsewhere,  being  in  fact  the  only  trilobite  usually  seen  in  that  rock. 
Large  surfaces  of  the  laminae  are  often  almost  entirely  covered  with  the  fragments  and 
more  or  less  perfect  individuals.  The  most  prolific  localities  are  Coldspring,  on  the  Erie 
canal,  Montgomery  county  ;  Oxtungo  creek,  above  Fort  Plain  ;  Martin's  Hill,  near 
Amsterdam  ;  Turin,  Lewis  county  ;  and  less  abundantly  at  Utica  and  numerous  other 
localities.  (State  Collection.) 


Platb  LXVII. 

Atopt  trUinealus.     Emmonk,  Tac.  System,  pag.  20. 
—  —  Id.  Agr.  Report,  pag.  64. 

Fig.  4  a.  The  buckler,  with  a  few  of  the  articulations  of  the  thorax.  The  specimen  is  very  much 
compressed,  and  the  crust  removed.  It  is  imbedded  in  a  gritty  micaceous  slate,  and  in  such  a 
condition  as  to  render  it  somewhat  obscura  The  form  of  the  buckler,  with  the  lobate 
character  of  the  glabella,  leave  no  doubt  of  the  true  nature  of  the  fossil. 

Fig.  4  A.  A  specimen  of  the  same  fossil,  presenting  nearly  the  entire  length  of  the  individual;  the 
form  and  markings  of  the  buckler  are  obscure,  but  still  visible,  and  evidently  identical  with 
the  fossil  from  the  Utica  slate. 

Fig.  4  c.  An  impression  of  the  body  of  this  fossil,  showing  the  indentations  produced  by  the  short 
spines  upon  the  back. 

Fig.  i  d.  A  portion  of  the  same  enlarged,  f  bowing  the  impressions  of  the  fine  granulations  of  the  crust. 

Fig.  4  e.  This  fragment  preserves  an  impression  of  a  part  of  the  central  and  one  lateral  lobe  of  this 
species.  {  See  Emmons'  Tacnnic  System,  pag.  19,  pi.  2,  fig.  3;  and  Agricultural  Report, 
pag.  63,  pi.  14,  fig.  3.) 

These  specimens  are  all  in  the  thinly  laminated,  folded,  and  partially  altered  slates,  on 
the  east  side  of  the  Hudson.  The  occurrence  of  these  fossils  is  sufficient  evidence  of  the 
age  of  the  strata,  without  the  evidence  furnished  in  the  structure  of  the  country  as  presented 
in  the  sections.  This  species  likewise  occurs  in  the  unaltered  slates  of  the  Hudson-river 
group,  in  Lewis,  JeflTerson  and  Oswego  counties. 
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308.     4.     CALYMENE  ( Species  undetermined  ). 
Pl.  LXVr.  Fig3.  3a,b. 

Caudal  shield  with  seven  or  more  articulations  in  the  lateral  lobes,  and  fen  in  the 
middle  lobe ;  articulations  of  the  lateral  lobes  of  the  thorax  and  caudal  shield  with  a 
distinct  groove  extending  nearly  their  entire  length  ;  extremities  obtuse ;  lateral  lobes 
nearly  once  and  a  half  the  width  of  the  middle  lobe. 

The  width  of  the  lateral  lobes  of  the  thorax,  compared  with  the  middle  lobe,  is  much 
greater  than  in  Calymene  heckii,  and  somewhat  greater  than  in  C.  senaria.  The  continuous, 
nearly  direct,  groove  in  the  articulations  of  the  lateral  lobe,  is  different  from  the  same  in 
C.  senaria,  and  may  perhaps  prove  a  sufficient  distinction  to  identify  fragments  of  the  two 
species.  The  two  fragments  figured  are  the  only  parts  of  the  fossil  yet  observed,  and  from 
these  the  crust  is  entirely  removed,  so  that  no  aid  in  distinguishing  the  species  can  be 
obtained  from  the  surface  markings. 

Fig.  3  a.  A  part  of  the  thorax,  preserving  eight  or  nine  articulations. 
Fig.  3  b.  The  caudal  shield,  with  a  few  segments  of  the  thorax. 

Position  and  locality.  These  specimens  were  obtained  in  the  Utica  slate,  near  Canajo- 
harie,  Mohawk  valley.  The  Calymene  heckii  occurs  in  the  same  locality. 

{From  Mr.  Everett,  Principal  of  the  Canajoharie  Academy.) 


309.    5.     ASAPHUS1  LATIMARGINATA  {n.sp.). 

Pi..  LXVI.  Figs.  4  a,  b. 
Compare  Ataphut  tyrannus,  Mvschison,  Sil.  System,  1839,  pag.  662,  pi.  25,  fig.  1  o  6. 

Caudal  shield  with  fourteen  articulations  in  the  lateral  lobes,  and  about  the  same 
number  in  the  middle  one ;  the  posterior  articulations  of  the  latter  lobe  join  the  axis  in  an 
acute  angle,  and  all  terminate  in  a  flat  border ;  surface  ( of  exfoliated  portions  )  marked 
by  imbricating  lamellose  striae ;  outer  surface  of  the  crust  finely  punctured. 

The  fragment  of  a  caudal  shield  of  a  much  larger  specimen  (  fig.  3  6),  was  found  in 
the  same  stone  as  the  other,  and,  from  its  surface  markings,  doubtless  belongs  to  the  same 
species.  The  articulations  are  narrow,  as  in  Asaphus  tyrannus,  and  terminate  in  a  broad 
flat  border ;  it  is  impossible,  however,  to  decide  that  it  is  identical  with  that  species.  It  also 
bears  some  analogy  with  the  fragment  found  in  the  Birdseye  limestone,  but  on  comparison 
proves  clearly  distinct. 


*) 
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Numerous  fragments  of  articulations  of  the  thorax  were  found  with  the  specimens 
here  figured.  In  one  of  these,  an  articulation  of  the  lateral  lobe  is  marked  by  a  broad 
groove,  extending  about  two-thirds  of  its  length  from  the  axis ;  beyond  which,  it  presents 
a  broad  flattened  surface,  sharpened  upon  the  upper  edge,  and  obtuse  at  the  extremity. 

Fig.  4  o.  The  caudal  shield  of  a  small  individual. 

Fig.  4  ft.  A  fragment  of  the  lateral  lobe  of  the  caudal  shield  of  a  larger  individual. 

Position  and  locality.  This  species  has  been  seen  only  in  a  single  fragment  of  slate,  from 
near  Walertown,  Jefferson  county.  I  should  not  have  ventured  to  figure  it  in  this  place, 
since  there  is  some  little  doubt  as  to  its  precise  locality ;  but  that  the  same  fragment  contains 
one  or  two  other  peculiar  fossils,  known  only  in  the  slates  of  this  period. 

(From  Dr.  I.  B.  Crawe.) 


43.     1.     ISOTELUS  GIGAS. 
Pl.  LXVI.  Fig.  5. 
Reference  pag.  231,  pi.  60,  61,  62  and  63  of  this  report. 

I  have  obtained  from  the  Utica  slate,  in  the  Mohawk  valley,  the  large  labrum  here 
figured.  The  dimensions  are  twice  as  great  as  any  other  specimen  I  have  seen ;  and  judging 
from  this  circumstance,  the  animal  must  have  been  at  least  eighteen  inches  long.  The 
distance  between  the  extremities  of  the  processes  is  less,  and  these  parts  are  proportionally 
shorter  than  in  specimens  from  the  Trenton  limestone ;  but  these  differences  do  not  appear 
to  be  suflicient  to  found  specific  distinctions. 

Fragments  of  other  portions  of  this  species  are  often  found  in  this  slate,  and  also  in  the 
shales  of  the  Hudson-river  group ;  but  the  animal  does  not  appear  to  have  existed  in  any 
considerable  numbers,  after  the  deposition  of  the  Trenton  limestone. 
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TRILOBITES  OF  THE  HVDSON-RIVER  GROUP. 
307.     1.     TRINUCLEUS  CONCENTRICUS. 

Pi,.  LXVII.  Figs.  1  a- A.     Also  Pl.  LXV.  Fig.  4. 

The  specimens  from  the  slates  of  the  Hudson-river  group  are  more  flattened  than  those 
from  the  Trenton  limestone.  In  a  large  number  of  specimens  examined,  there  are  four 
rows  of  punctures  in  front  of  the  buckler,  while  a  few  have  but  three  rows  ;  on  the  other 
hand,  those  with  four  rows  are  rare  in  the  Trenton  limestone,  while  those  with  three  rows 
are  the  prevailing  form.  This  difference,  however,  cannot  be  regarded  as  essential,  for  in 
a  few  instances  there  are  five  rows,  and  very  frequently  five  or  six  rows  on  the  maxillary 
margin,  near  the  posterior  termination  of  the  buckler. 

The  specimens  in  the  Hudson-river  group  rarely  preserve  the  posterior  spine  of  the 
glabella,  but  it  is  shown  in  fig,  1  d,  and  is  never  wanting  except  from  accident.  The  long 
spines  from  the  posterior  angles  of  the  buckler  correspond  in  the  specimens  from  the  two 
rocks. 

The  thorax  consists  of  six  free  articulations,  the  lateral  ones  being  bifurcate  or  grooved ; 
the  caudal  shield  has  seven  segments  in  each  lateral  lobe,  and  about  fourteen  in  the  central 
lobe.  The  crust  is  exceedingly  thin,  almost  always  separating ;  and  when  preserved  in  the 
shaly  strata,  rarely  shows  any  surface  markings.  The  animal  had  the  power  of  contracting 
or  folding  itself,  at  least  to  a  certain  degree,  though  this  does  not  appear  to  have  been  its 
habit. 

Fig.  I  a.  A  large  individual,  destitute  of  spines  upon  the  posterior  angles  of  the  buckler  and.  glabella. 

The  border  in  front  of  the  glabella  has  three  distinct  rows  of  punctures,  four  in  front  of 

the  cheeks,  and  five  on  each  side,  with  six  or  seven  near  the  base. 
Fig.  I  b.  The  thorax  and  caudal  shield  enlarged,  to  show  more  clearly  the  character  of  the  segments. 
Fig.  1  c.  A  smaller  specimen,  preserving  the  spines  of  the  buckler.  There  are  four  rows  of  punctures 

in  front,  and  six  on  each  side  of  the  buckler. 
Fig.  1  d.  The  buckler,  preserving  the  posterior  spine  of  the  glabella. 

These  specimens  are  from  the  soft  shales  in  the  upper  part  of  the  Hudson-river  group,  at 

Loraine. 
Fig.  1  «.  Fragments  of  the  cephalic  border,  showing  a  variable  number  of  rows  of  punctures  in 

front ;  one  having  five,  with  seven  or  eight  at  the  posterior  margin. 
Fig.  1  /.  A  portion  of  the  marginal  fillet,  where  the  crust  is  partially  removed,  showing  the  little  studs 

or  points  which  fill  these  pores  from  below. 


256  rAL^ONTOLOGT   OF   NEW-YORK. 

Fig.  1  o-.  A  fragment  of  a  large  buckler,  having  but  two  distinct  rows  of  punctures  in  front  of  the 
glabella. 

Fig.  I  k.  A  portion  of  the  thorax  and  caudal  extremity,  from  the  glazed  slate,  at  Waterford.  The  long 
spine  appears  as  if  attached  to  the  caudal  extremity ;  but  it  is  scarcely  in  a  direct  line  with 
the  axis  of  the  specimen,  and  is  not  quite  symmetrical  on  the  two  sides  at  its  base.  I  am, 
therefore,  inclined  to  regard  this  as  a  spine  from  the  buckler,  which  has  been  accidentally 
placed  in  this  position. 

I  have  not  yet  been  able  to  find  any  marks  of  specific  distinction  among  these  fossils, 
though  I  have  examined  more  than  one  hundred  nearly  perfect  specimens,  and  as  many 
fragments,  from  the  slate  and  limestone.  The  small  spine-like  process  at  the  base  of  the 
glabella  has  not  been  heretofore  observed,  but  it  will  be  found  to  exist  in  all  perfect  speci- 
mens ;  the  cause  of  its  absence  is  fracture,  which  may  often  be  obscure  or  indiscernible. 

I  am  indebted  to  Dr.  Emmons  for  an  opportunity  of  examining  a  beautiful  collection 
of  specimens  of  this  species,  from  the  shales  of  the  Hudson-river  group,  at  Loraine.  Many 
of  the  small  slabs  are  completely  charged  with  them,  and  several  hundreds  were  obtained 
in  the  space  of  a  few  feet. 

Position  and  locality.  This  species  is  found  throughout  the  rocks  of  the  Hudson-river 
group,  occurring  in  the  lower  part  of  the  same  at  Turin  and  Martinsburg.  At  Loraine  and 
Pulaski,  this  fossil  occurs  in  the  higher  parts  of  the  group ;  and  at  Waterford,  near  Cohoes 
falls,  in  the  glazed  and  plicated  slates  of  the  same  group.  It  has  likewise  been  found  in 
one  or  two  places  in  the  Mohawk  valley,  in  a  similar  position.  (State  Collection.) 


310.     1.    OLENUS  ASAPHOIDES. 

Pi..  LXVII.  Figs.  2  o,  b,  e. 

Elliptocephalus  asaphoides.     Emmons,  Tac.  System,  1844,  pag.  21,  fig.  1,2,3. 
—  —  Id.  Agr.  Report,  1846,  pag.  65,  figs.  1.2, 3. 

Compare  Aiaphxu  (Ogygia)  Suehii,  Brononiart,  Crust,  ibssiles,  pag.  20,  pi.  4,  figs.  2  a  b. 
Aiaphus  Buehii,  Murcuison,  Sil.  System,  pag.  662,  pi.  25,  fig.  2. 
Ogygia  (Asaphus)  Buehii,  Bvrmeister,  pag.  69,  pi.  1,  fig.  2. 
Olentu  of  DAXjf  AN,  Burmeister,  &.C.* 

Buckler  semielliptical  or  subcrescent-form,  with  the  posterior  margins  produced  into 
sharp  spines ;  eyes  indistinctly  marked ;  glabella  lobed ;  direction  of  the  facial  suture  as  in 


*  The  species  under  consideration  is  either  an  Olenus  or  Ogygia,  as  the  genera  of  this  class  of  animals  are  now 
defined,  and  I  therefore  arrange  it  with  the  former  for  reasons  to  be  given.  The  name  Elliptocephalut  could 
•carcely  be  admitted,  since  the  Ellipsocephalus  of  Zenker  is  so  well  known  in  its  application  to  a  very  distinct 
geDeric  form. 
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Olenus  ;  thorax  trilobate,  the  longitudinal  furrows  not  defined  ;  segments  of  the  middle 
lobe  moderately  broad  and  flat,  those  of  the  lateral  lobes  grooved  along  the  centre,  suddenly 
bent  backwards  near  the  extremity,  and  pointed  :  surface  markings  obliterated. 

The  specimen,  which  is  imperfect,  preserves  five  and  part  of  the  sixth  articulations 
only,  upon  the  middle  and  one  lateral  lobe.  The  crust  appears  to  have  been  very  thin, 
and  the  whole  specimen  is  very  much  compressed.  The  elliptical  central  portion  of  the 
buckler,  on  which  the  Genus  EUiptocephalus  is  founded,  appears  to  be  due  in  part  to  the 
outline  of  the  eyes  and  the  line  of  the  facial  suture.  This  character  is  not  so  distinct  in  the 
specimen  2  b.  The  specimen  2  a,  though  very  indistinct,  clearly  presents  the  lobate  character 
of  the  glabella,  which  is  margined  in  front,  as  Well  as  laterally,  by  a  broad  coriaceous 
margin. 

The  form  of  the  buckler,  its  prolongation  posteriorly  into  spines,  the  form  of  the 
glabella,  and  the  character  of  the*  articulations,  the  grooved  lateral  segments,  and  tiieir 
abrupt  bending  backwards  with  pointed  extremities,  correspond  very  closely  with  Asaphus 
(  Ogyg^c^ )  buchii.  The  proportional  width  of  the  middle  lobe,  however,  is  much  greater ; 
and  the  course  of  the  facial  suture  is  different,  so  far  as  can  be  ascertained.  The  buckler 
is  more  elongated  than  in  Olenus  spinulosus,  which  in  some  respects  it  resembles.* 

Fig.  2  a.  An  imperfect  cephalic  shield,  with  several  articulations. 

Fig.  2  J.  A  smaller  imperfect  cephalic  shield. 

Fig.  2  c.  A  fragment  of  one  of  the  lateral  articulations  of  the  thorax. 

Position  and  locality.  This  species  was  found  associated  with  Calymene  beckii,  and  a  few 
other  undetermined  fossils,  in  the  dark  laminated  micaceous  slates  at  Greenwich,  Washing- 
ton county.  The  position  of  these  slates  has  already  been  alluded  to ;  the  particular  locality 
is  about  three  miles  northeast  of  Bald  mountain,  where  the  lower  limestones  are  clearly 
exposed,  and  upon  which  these  plicated  and  partially  altered  slates  repose. 

(Cabinet  of  Prof.  Emmons.) 

•  This  species,  with  Calymene  beckii  (Atopa  trilineattu )»  are  those  given  by  Dr.  Emmons  as  the  characteristic 
trilobites  of  the  Taconic  system.  I  cannot  admit  the  Atopa  to  be  distinct  from  Calymene  beckii;  and  though  the 
other  form  is  doubtless  new,  it  evidently  belongs  to  a  lower  silurian  type.  The  discovery  of  a  new  species  in 
our  older  rocks,  whether  among  the  disturbed  or  horizontal  strata,  is  not  a  matter  of  surprise,  for  such  discoveries 
are  of  frequent  occurrence.  I  have  already  given  my  own  views  in  regard  to  the  position  of  these  rocks,  and  I  see 
no  reason  to  change  this  opinion.  Supposing  the  existence  of  a  system  of  strata  below  the  Potsdam  sandstone,  of 
which  we  have  no  proof,  we  might  fairly  infer  that  the  wide  interval  between  the  deposition  of  those  strata  and  the 
Hudson-river  group  would  give  us  forms  of  animal  life  more  widely  different  than  these  examples  offer.  The  great 
analogy  between  the  latter  species  and  the  succeeding  one,  which  is  from  strata  scarcely  disturbed,  shows  how 
similar  were  the  forms  of  two  supposed  epochs. 
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311.    2.    OLENUS  UNDULOSTRIATUS  (n.  jsrp.)- 

Pu  LXVII.  Figs.  3  a,  b. 
Compare  Olenut  ipinulottu,  Dalman. 

Buckler  semielliptical  or  sublunate,  the  posterior  angles  extended  into  diverging  spines ; 
eyes  lunate ;  glabella  (apparently  not  lobate)  marked  by  fine  rugae ;  facial  suture  extending 
from  the  margin  of  the  cephalic  shield,  in  front  of  the  eye,  to  the  base  of  the  same,  distant 
from  the  angles ;  articulations  slender,  those  of  the  lateral  lobes  grooved. 

The  single  fragment  figured,  is  all  that  has  been  seen  of  this  species.  The  character  of 
the  buckler,  form  of  the  eye,  and  direction  of  the  facial  suture,  induce  me  to  refer  it  to 
the  Genus  Olenus.  It  is,  in  many  respects,  analogous  to  the  preceding  species,  but  is  too 
obscure  to  decide  whether  the  glabella  is  lobed  or  not.  The  segments  of  the  thorax  are 
imperfect,  and  the  extremities  are  not  preserved. 

Fig.  3  <t  The  fragment,  natural  size. 

Fig.  3  J.  A  part  of  the  same  enlarged,  showing  the  course  of  ihe  facial  suture,  and  the  rugose  striated 
glabella. 

Position  and  locality.  This  specimen  was  obtained  at  Snakehill,  Saratoga  lake,  in  the 
soft  olive  shales,  associated  with  other  species  belonging  to  this  group.       (State  Collection.) 


312.     1.     AGNOSTUS  LOBATUS  (n.  ip.). 

Pi..  LXVII.  Figs.  3  a-/. 

Minute,  trilobate,  with  a  narrow  border  around  the  base  and  sides ;  middle  lobe  often 
with  a  small  tubercle  near  its  larger  extremity. 

This  species  bears  considerable  analogy  to  the  Swedish  specimens  from  a  similar  geo- 
logical position,  but  they  are  not  identical.  Our  species  is  always  smaller,  and  I  have  never 
seen  the  small  node  or  tubercle  at  the  base  of  the  central  lobe  ;  but  it  presents  a  similar 
character  on  the  other  extremity.  All  our  specimens  have  the  appearance  of  the  caudal 
shield  of  a  small  trilobite,  and  two  or  three  individuals  are  apparently  articulated. 

Figs.  5  a,  b.  Individuals  of  the  natural  size.     5  e,  d.  The  same  magnified. 
Figs.  5  e,  /.  Specimens  showing  an  articulation  of  the  lobes. 

Position  and  locality.  This  peculiar  little  fossil  has  been  found  only  in  some  calcareous 
beds,  intercalated  with  the  shales  of  this  group,  one  mile  east  of  Troy.  I  am  indebted  to 
Dr.  Skilton  of  that  city  for  good  specimens  of  the  same.  (State  Collection.) 
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ADDENDUM  TO  THE  TRILOBITES. 

Among  several  western  species  not  included  in  the  previous  descriptions,  I  introduce  the 
following,  for  the  purpose  of  illustrating  the  characters  of  a  genus  proposed  by  Mr.  Conrad, 
and  of  showing  a  new  form  associated  with  several  well  known  Trenton  species,  in  the 
lower  limestones  of  the  West.  , 

Genus    THALEOPS   (Conrad). 

"Ovate,  profoundly  trilobed,  lateral  lobes  wider  than  the  middle  lobe  ;  buckler  lunate, 
with  very  remote  oculine  tubercles,  not  reticulated  ;  abdomen  with  ten  articulations  ;  ribs 
without  grooves,  and  not  alternated  in  size ;  outer  half  of  lateral  lobes  suddenly  depressed ; 
post-abdomen  without  ribs  or  grooves,  and  profoundly  trilobed." 

I  am  not  able  to  perceive  the  essential  difference  between  this  fossil  and  Ill^nus,  of 
which  it  possesses  all  the  characteristics,  in  the  number  and  character  of  the  articulations 
of  the  thorax,  in  the  cephalic  and  caudal  shields,  and  in  the  direction  of  the  facial  suture. 

313.     1.     THALEOPS  (ILL^NUS)  OVATUS. 

Pl.  LXVII.  Figs.  6  a.  b. 
Thaleopt  otata.     Conrad,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  Vol.  i,  1843,  p.  332. 

"  Obtusely  ovaie ;  surface  minutely  punctate ;  head  very  wide,  lunate,  involuted  ;  eyes 
very  prominent,  rounded,  smooth,  placed  on  a  line  with  the  angle  in  the  middle  of  the 
side  lobes;  ribs  flattened,  smooth,  without  a  border  at  the  extremities,  where  they  are  rounded 
and  not  expanded  ;  post-abdomen  with  the  middle  lobe  convex,  rounded  and  well  defined 
at  the  extremity;  inferior  margin  obtusely  rounded.  Length  two-thirds  of  an  inch;  width 
of  the  buckler  three-quarters  of  an  inch." 

This  species  is  clearly  distinct  from  either  of  those  previously  described,  in  the  pro- 
portional width  of  the  lobes  of  the  thorax  ;  and  it  is  remarkable  for  the  trilobate  character 
of  the  caudal  and  cephalic  shields.  The  outer  surface  of  the  crust  is  punctate,  and  not 
striated,  as  in  several  other  species.  The  eye  is  remarkably  prominent,  and  somewhat 
truncato-conical,  apparently  smooth  to  the  naked  eye,  and  presenting  a  finely  punctate 
surface,  only,  under  the  magnifier. 

This  species  is  associated  with  another  species  of  Illanus  ( I.  crassicauda  ? ),  Ceraurus 
pleurexanthemus,  Phacops  callicephalus,  or  an  allied  species,  as  well  as  other  well  known 
Trenton  limestone  fossils. 

Fig.  5  a.  The  specimen  of  the  natural  size. 

Fig.  5  b,  A  part  of  the  cephalic  shield  magnified,  showing  the  punctures  and  the  course  of  the  facial 
suture. 
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Position  and  locality.  This  species  is  found  in  the  lower  limestone  at  Mineral  point, 
Wisconsin.  The  association  of  numerous  other  fossils  known  only  in  the  Trenton  limestone 
or  its  representative,  leave  no  doubt  of  the  true  position  of  the  rock. 

(Cabinet  of  Mr.  Coitbad.) 

In  addition  to  the  preceding  species,  there  are  several  others  described  by  Prof.  Green, 
which  I  have  not  examined,  except  in  the  plaster  models,  and  cannot  therefore  describe 
them  satisfactorily.  These  are  the  Asaphus  tetragonocephalus,  Ji.  astragalotes,  and  A. 
micropleurus,  with  one  or  two  other  doubtful  ones.  I  shall  endeavor  to  give  figures  and 
descriptions  of  these  in  a  supplement  to  this  work,  after  having  examined  the  originals. 
There  are  one  or  two  other  species  heretofore  erroneously  referred  to  the  Trenton  limestone, 
which  are  now  known  to  be  restricted  to  the  higher  limestones. 

The  strata  of  this  period  have  been  too  little  examined  at  distant  localities,  to  enable  us 
to  speak  with  certainty  of  the  geographical  distribution  of  the  Trilobites ;  but  a  very  large 
proportion  of  the  species  described  are  known  at  various  localities  within  New- York,  and 
in  Ohio  and  Kentucky  in  the  west  and  southwest ;  in  Canada  on  the  north,  and  in  Wis- 
consin on  (he  northwest.  Several  of  our  species  are  evidently  identical  with  those  of  the 
lower  strata  of  Europe,  and  more  particularly  of  England,  Ireland  and  Sweden. 

It  is  interesting  to  observe  how  similar  are  the  Trilobites  of  our  lower  strata  with  those 
of  the  same  period  in  Ireland,  given  by  Capt.  Portlock,  in  his  Geological  Report  (on 
Londonderry,  and  parts  of  Tyrone  and  Fermanagh ) .  It  is  evident  that  among  the  prevailing 
forms,  those  which  are  identical  with  our  species  are  more  numerous  than  they  are  in 
England  or  upon  the  Continent ;  thus  assimilating  the  ancient  fauna  of  the  western 
extremity  of  Europe  more  nearly  with  that  of  the  new  world.  Among  the  most  numerous 
forms  of  our  lower  strata,  we  may  mention  Isotelus  and  Trinucleus,  which  are  prevailing 
forms  in  Ireland.  The  Genus  Ampyx,  which  is  typical  of  the  lower  silurian  rocks  of 
Europe,  was  unknown  among  us  till  obtained  from  the  eastern  prolongation  of  the 
slates  of  the  Hudson-river  group  in  Canada,  by  Mr.  Logan.  In  like  manner  Olends  and 
Ogygia,  which  have  been  reckoned  among  the  doubtful  genera  of  our  older  strata,  appear 
to  have  existed  in  the  eastern  extension  of  the  same,  while  they  are  quite  unknown  at 
the  west.  Other  similar  changes  may  be  noticed  in  tracing  the  geographical  distribution  of 
the  genera  of  Trilobites,  both  in  the  lower  and  upper  silurian  strata. 

In  the  present  state  of  my  knowledge  on  this  part  of  the  subject,  the  species  here 
figured,  or  the  Trilobites  of  the  lower  silurian  strata,  embrace  about  one-third  of  the  species 
known  below  the  Carboniferous  period.  In  this  remark,  however,  I  intend  to  speak  prin- 
cipally of  the  rocks  of  New-York,  and  those  portions  of  the  adjoining  States  which  I 
have  examined.  It  is  impossible  to  say  how  far  this  proportion  may  be  varied  by  further 
discoveries  both  in  the  older  and  newer  strata,  but  it  is  not  improbable  that  it  may  continue 
very  nearly  the  same ;  and  that  the  three  great  periods  into  which  these  strata  are  divided, 
present  almost  an  equal  number  of  crustaceans. 
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FOSSIL  PLANTS  OF  THE  UTICA  SLATE  AND  HUDSON-RIVER  GROUP. 

We  find  in  this  group  several  well  marked  species  of  marine  plants,  with  other  forms 
simulating,  if  not  actually,  organisms  of  this  class.  The  prevailing  forms  are  similar  to  those 
of  the  preceding  strata,  but  the  same  species  have  not  been  recognized.  The  nature  of  the 
sediment,  and  the  condition  of  the  ocean  bed,  were  favorable  to  the  development  and 
growth  of  this  kind  of  vegetation ;  for  we  find,  in  almost  every  locality,  evidences  of  its 
existence.  As  our  researches  have  been  principally  directed  to  the  discovery  of  animal 
fossils,  little  examination  has  been  made  in  situations  most  favorable  for  the  preservation 
of  these  plants ;  and  we  may  anticipate  a  very  large  accession  to  the  number  of  species, 
when  careful  explorations  are  made.  The  species  already  obtained  show  a  considerable 
variety  of  form,  and  it  is  evident  that  we  are  but  commencing  our  knowledge  of  the 
ancient  marine  flora. 

The  two  following  species  appear  to  be  quite  new,  and  to  require  a  generic  designation. 

Genus   S  P  H  EN  0  T  H  AL  L  US. 
[Greek,  tfiptiv,  a  wedge,  and  ^aXXog,  a  branch  or  frond ;  in  allusion  to  the  form  of  the  leaves.] 

Character.  Plant  consisting  of  a  stem,  with  diverging  wedge-form  leaves,  or  of  detached 
leaves  having  this  form.  Leaves  apparently  succulent  or  thickened,  and  sometimes  sub- 
coriaceous. 

It  will  probably  be  found  that  plants  of  this  character  are  restricted  to  Silurian,  and 
perhaps  Lower  Silurian  strata. 

314.     1.     SPHENOTHALLUS  ANGUSTIFOLIUS  (n.  «p.). 

Pu  LXVIII.  Fig.  I. 

The  specimen  is  a  fragment,  consisting  of  a  stipe  or  stem,  to  which  are  attached  elongated 
narrow  cuneiform  leaves.  These  leaves  appear  to  proceed  in  tufts,  and  are  accompanied 
by  other  smaller  and  narrower  ones  about  their  base.  The  stem  presents  no  distinct 
markings,  though  there  are  several  obscure  impressions  which  may  have  been  the  point 
of  attachment  for  leaves.  The  leaves  are  obscurely  striated,  though  nothing  like  a  veined 
structure  can  be  distinguished. 

The  fragment  has  much  the  appearance  of  the  terminating  portions  of  the  Calamites; 
and  it  is  difficult  to  believe  that  it  is  not  a  land  plant,  though  in  a  position  so  far  below 
where  anything  of  the  kind  has  heretofore  been  discovered. 

Position  and  locality.  The  specimen  figured,  with  another  obscure  fragment,  were 
obtained  from  an  authentic  locality,  between  the  village  of  Canajoharie,  on  the  Mohawk, 
and  Schoharie  village,  by  Mr.  Lyman  Wilder,  of  Hoosick  falls.* 

•  I  am  thus  particula.'  in  stating  the  locality,  and  my  authority  for  the  specimens,  though  the  succeeding  species 
serves  to  establish  the  fact  of  its  occurrence  in  this  position. 
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316.     2.    SPHENOTHALLUS  LATIFOLIUS  (n.  *;>.)• 
Pu  LXVIII.  Figs.  2  o  -/. 

Leaves  broadly  cuneate,  somewhat  thickened  at  the  outer  margin,  and  truncate  at  the 
lower  extremity ;  surface  obscurely  striated.  The  specimens  are  often  marked  on  one  side 
by  a  ridge  or  midrib  along  the  centre,  and  sometimes  transversely  wrinkled.  These  leaves 
all  appear  to  have  been  thick  and  succulent,  like  the  Fuei. 

A  large  number  of  specimens  have  been  seen,  but  in  no  case  has  one  been  discovered 
where  the  leaves  are  attached  to  the  stem.  Fragments  of  similar  substance  are  often  found 
with  these  leaves,  which  may  have  been  parts  of  the  stems  of  this  species.  The  specimens 
present  a  dark  carbonaceous  surface,  contrasting  with  the  greenish  shale  in  which  they 
are  imbedded. 

Fig.  2  a.  A  leaf  nearly  entire,  showing  a  depressed  line  along  the  centre. 

Fig.  2  ft.  A  similar  leaf,  with  a  sharp  ridge  along  the  centre. 

Fig.  2  f .  A  leaf  of  a  narrower  and  more  elongated  form,  with  a  broad  ridge  along  the  centre. 

Fig.  2  d.  Another  fragment,  with  a  ridge  extending  a  part  of  the  length. 

Fig.  2  «,  /  Fragments  of  what  may  have  been  stems  of  this  plant 

Position  and  locality.  This  species  occurs  in  considerable  abundance  near  Schoharie,  in 
the  bed  of  the  creek,  in  the  central  part  of  the  Hudson-river  group.  I  have  not  seen  it 
in  any  other  locality.  {State  Collection;  Cabinet  of  Mr.  Gbbharv.) 

316.    4.     BUTHOTREPHIS  SUBNODOSA  (n.  *p.). 

Pv.  LXyill.  Figs.  3a,b. 

Compare  Fueoidet  antiquiu,  Buongniabt,  Hist.  Veg.  fossiles,  Vol.  i,  pag.  63,  tab.  4,  fig.  1. 
—  —  HisiNGER,  Leth.  Suecica,  1837,  pag.  100,  pi.  31,  fig.  3  a. 

Frond  compressed,  branched ;  branches  opposite  or  alternate,  subnodulose  or  vesicular, 
obtuse  at  the  extremities. 

This  species  is  common  in  the  shaly  sandstones  of  the  Hudson-river  group,  in  Lewis 
county.  It  bears  considerable  analogy  in  some  of  its  varieties  with  the  species  cited  above ; 
and  its  associations  with  the  Graptolites  of  the  older  shales  in  Sweden,  are  very  similar  to 
its  association  in  the  rocks  of  New- York.  It  differs  from  the  slender  species  of  the  Trenton 
limestone  in  the  branches  being  shorter  and  subnodulose,  and  approaches  more  nearly  to 
the  species  of  the  Clinton  group. 

Figs.  3  a,b.  Figures  of  imperfect  specimens,  illustrating  the  prevailing  form  of  the  species. 

Position  and  locality.  This  species  is  common  in  the  central  part  of  the  group,  at  Turin 
and  Martinsburgh,  Lewis  county  ;  at  Loraine,  Jefferson  county  ;  and  at  Pulaski,  Oswego 
county.  ( State  Colleetton  ) 
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317.    5.    BUTHOTREPHIS  ?  FLEXUOSA. 

Pi..  LXIX.  Figs.  1  a,  b,  c. 

Fucoidet  rigida  &  ftexuosa.     Emmons,  Tac.  System,  1844,  pag.  67,  pi.  5,  figs.  2  &  3. 
—  —       &.       —  Id.  Agr.  Report,  1846,  pag.  69,  pi.  17. 

Frond  compressed,  somwhat  irregularly  branched  ;  stems  and  branches  extremely 
compressed. 

This  species  presents  much  variation  of  character,  owing  in  part  to  the  condition  of 
the  slate  in  which  it  is  imbedded.  The  two  species  of  Dr.  Emmons  are  not  separable  by 
any  established  characters,  and  we  find  numerous  intermediate  forms.  The  specimens 
usually  consist  of  a  thin  carbonaceous  film  upon  the  surface  of  the  soft  slate  ;  and  slabs 
of  several  feet  square  are  often  nearly  covered  with  fragments,  which  appear  to  have 
been  of  a  less  succulent  character  than  most  of  the  preceding  species. 

This  is  one  of  the  species  regarded  by  Dr.  Emmons  as  typical  of  the  slates  of  the  Taconic 
system,  but  I  can  find  no  evidence  to  support  this  assumption.  The  locality,  though  con- 
taining no  characteristic  fossils  of  the  Hudson-river  group,  is  surrounded  by  authentic 
exposures  of  these  rocks,  and  the  lithological  character  is  the  Sfime.  Further  examination 
will  doubtless  enable  us  to  obtain  this  species  in  other  localities  of  the  group. 

Fig.  1  4.  A  large  fragment,  with  numerous  branches  or  leaves.  The  specimen  appears  to  have  been 

long  macerated  before  it  was  imbedded. 
Fig.  1  6.  A  specimen  in  the  same  condition  as  the  last,  with  the  branches  less  diverging. 
Fig.  1  e.  A  fragment  of  stone,  with  two  smaller  specimens  retaining  more  of  the  original  substance  of 

the  plant 

Position  and  locality.  In  the  slates  of  the  Hudson-river  group,  M' Arthur's  quarry, 
Jackson,  Washington  county.  {State  Collection.) 

318.    5.    PAL^OPHYCUS  VIRGATUS  (n.  «;>.). 

Pl.  LXX.  Fig.  1. 

This  species  is  only  seen  in  fragments  of  long  rigid  stems,  of  nearly  equal  diameter. 
It  appears  to  have  been  succulent  or  tubular,  and  is  always  compressed  in  the  stone. 
Fractured  or  weathered  surfaces  of  the  arenaceous  shales  often  present  great  numbers  of 
these  fragments,  imbedded  in  great  confusion. 

The  species  bears  some  analogy  to  the  P.  simplex  of  the  Trenton  limestone  ;  but  it  is 
impossible  to  indicate  characters  either  to  assimilate  or  distinguish  them.  It  can  be  readily 
identified  in  the  rock,  from  its  resemblance  to  flattened  fragments  of  stems  of  succulent 
plants. 

Position  and  locality.  This  species  is  abundant  in  the  shales  of  this  group,  in  the  neigh- 
berhood  of  Union  village  and  Salem,  in  Washington  county.  (State  Collection.) 
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319.    6.     PALiEOPHYCUS  {Species  undetermined ). 

Pl.  LXX.  Fig.  2. 

This  species  occurs  in  short,  small  fragments,  often  quite  covering  the  shaly  laminae 
in  some  parts  of  this  group.  It  appears  to  have  been  a  succulent  plant ;  but  no  definite 
character  can  be  assigned  to  it  in  the  present  state  of  our  knowledge.  The  specimens  figured 
are  in  a  fragment  of  slate,  presenting  the  usual  aspect  of  the  species.  It  is  often  found  in 
smaller  and  in  larger  fragments^  both  (Covering  the  surfaces  and  penetrating  the  thin 
arenaceous  layers. 

Position  and  locality.  In  the  central  portions  01"  the  group,  near  Rome,  Oneida  county ; 
and  in  Lewis  and  Oswego  counties.  {State  Collection.) 

320.     1.    GORDIA  MARINA.* 

PjuLXXI.  Figs.  1,2. 

Gordia  marina.    Emuons,  Tac.  System,  pag.  67,  pl.  1,  fig.  2. 
,     —  —  Id.  Agr.  Report,  pag.  68,  pl.  14. 

I  have  given  this  peculiar  form,  though  doubting  whether  it  be  organic.  An  examination 
of  two  specimens  shows  the  slightly  elevated  ridge  to  be  thoroughly  incorporated  with 
the  stone  on  one  side,  and  appear  as  if  they  had  filled  slight  depressions  in  the  soft  shales 
beneath.  The  form  and  meanderings  of  this  body  are  not  unlike  the  tracks  made  by 
Melania  and  other  aquatic  and  marine  shells  of  the  present  day ;  and  I  am,  therefore, 
inclined  to  refer  it  to  such  a  cause.  Examined  with  this,  or  the  other  view,  it  does  not 
detract  from  the  interest  attached  to  this  singular  marking  upon  the  surface  of  these  ancient 
strata.  I  have  given  figures  of  two  specimens,  in  which  the  exact  course  of  the  elevated 
ridge  is  preserved. 

Position  and  locality.  These  specimens  occur  in  the  same  position,  and  at  the  same 
locality,  with  those  forms  described  on  Plate  LXIX,  from  M'Arthur's  quarry,  Jackson, 
Wfishington  county. 

In  addition  to  the  forms  here  given,  and  those  which  are  unequivocally  of  vegetable 
origin,  there  are  others  in  which  it  is  impossible  to  determine  their  true  character.  After 
examining  a  considerable  number  of  specimens  of  tliis  kind,  I  have  decided  to  omit  them 
all,  believing  that  an  attempt  to  indicate  species  and  genera  where  constant  characters  are 
wanting,  will  be  followed  by  a  multiplication  of  species  of  which  the  individuals  described 
would  be  the  only  representatives;  an  occurrence  that  can  be  attended  with  no  good 
results  to  the  science. 


*  I  have  used  the  generic  term  Gordia  in  this  inaiance,  though  aware  that  the  similar  name  of  Gerditu  will 
preclude  its  final  adoption  among  naturalists. 
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The  fossils  of  this  genus  are  numerous  in  many  localities  of  the  Utica  slate,  as  well  as 
in  the  succeeding  greenish  or  olive  shales.  In  the  same  shales  and  slates  along  the  Hudson 
river,  they  are  more  numerous,  both  as  individuals  and  species,  than  in  any  other  part  of 
the  State,  or  perhaps  of  the  Continent.  This  genus,  which  recently  contained  but  a  few 
species,  has  become  so  augmented  that  it  now  numbers  not  less  than  twenty  distinct 
forms.  In  consequence  of  these  fossils  being  usually  imbedded  in  shale,  and  often 
extremely  compressed,  some  doubt  of  their  true  nature  has  been  entertained,  and  by 
some  authors  they  have  been  placed  among  plants.  When  imbedded  in  calcareous  matter, 
they  ofJen  preserve  their  original  form  and  proportions,  and  reveal  more  clearly  their 
true  character.  In  this  condition,  they  show  a  more  close  analogy  with  the  Linnean 
ViRGULARiA  than  with  any  other  among  living  forms.  This  opinion  has  already  been 
advanced  by  Dr.  Beck  of  Copenhagen  (  Murchison,  Sil.  System,  p.  695 ) ;  and  an  inspec- 
tion of  the  figures  of  G.  bicomis,  from  specimens  in  limestone  (  Plate  LXXIII,  figs.  2 
m  and  m' ) ,  will  sustain  this  view.  Judging  from  this  and  several  other  well  preserved 
specimens,  all  the  Graptolites  possessed  a  semicalcareous  body  with  a  corticiform 
covering ;  which  latter,  entirely  compressed,  is  all  that  is  usually  preserved  in  the  slates. 


32],    2.     GRAPTOLITHUS  PRISTIS. 

Pi-  LXXII.  Fig3.  1  o  -  ». 

Prionotia  prittis.     HisnroCB,  Leth.  Suecica,  1837,  pag.  114,  pi.  33,  sup.  fig.  S. 
Compare  Graptolithut  foliaeeua,  Murchison,*  Sil.  System,  1839,  pi.  26,  fig.  3. 

"Linear,  straight,  scarcely  a  line  broad,  compressed  ;  rachis  central,  capillary ;  both  sides 
with  broad  acute  teeth." 

This  description  of  Hisinger  corresponds  precisely  with  the  most  abundant  and  widely 
distributed  species  of  this  genus  which  we  have  in  the  older  slates.  The  species  occurs  in 
small  short  fragments,  and  in  forms  which  appear  to  be  nearly  entire,  having  a  length  of 
two  inches.  When  the  specimens  are  flattened,  a  central  capillary  axis  is  very  perceptible, 
extending  the  entire  length.  In  some  specimens  where  the  serrated  portion  is  removed, 

•  PoBTLocK  is  inadvertentiy  cited  an  authority  for  this  species,  on  page  79  of  this  volume. 
I  PaljEontologt.]  34 
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this  central  axis  is  still  preserved,  extending  beyond  the  other  parts  of  the  fossil.  It  expands 
gradually,  from  what  appears  to  be  the  base,  upwards  for  some  distance,  but  rarely  exceeds 
a  single  line  in  width.  The  serratures  are  usually  acute,  but  sometimes  obtuse. 

The  aspect  of  this  fossil  is  very  variable,  depending  in  some  degree  upon  the  nature  of 
the  mass  in  which  it  is  imbedded ;  and  it  is  not  easy  to  determine  what  shall  constitute 
specific  characters  in  bodies  so  obscure  as  these,  and  of  which  we  have  but  fragments.  In 
the  more  calcareous  portions  of  the  rock  they  preserve  a  considerable  thickness,  but  in  the 
thinly  laminated  shales  they  form  a  mere  carbonaceous  film  upon  the  surface. 

I  have  given  figures  of  this  species  from  various  localities,  and  in  slates  of  slightly 
different  character,  in  order  to  present  a  faithful  illustration  of  its  usual  form. 

Fig.  1  a.  A  fragrmen'  of  arenaceous  slate,  from  the  Hudson-river  group  at  Turin,  preserving  the  bases 

of  several  specimens. 
Fig.  I  b.  A  portion  of  the  same  magnified. 
Fig.  1  e.  A  magnified  fragment  of  the  same  species  on  the  opposite  side  of  this  specimen,  showing 

obtuse  serratures. 
Fig.  1  d.  A  specimen  of  the  same  species,  from  the  black  slate  of  Oxtango  creek,  south  of  Fort-Plain. 
Fig.  1  e.  A  magnified  portion  of  the  same. 

Fig.  1  /  A  fragment  of  the  same  species,  from  the  olive  slates  of  the  Hudson-river  group,  at  Loraine. 
Fig.  1  g.  The  same  magnified,  showing  the  obtuse  termination  of  the  teeth. 
Fig.  1  A.  A  specimen  from  the  olive  slate  in  Lewis  county. 
Fig.  1  i.  A  magnified  portion  of  the  same. 

Fig.  1  Jt  A  narrow  and  somewhat  more  finely  serrated  specimen,  from  the  Utica  slate. 
Fig.  1  I.  The  same  magnified. 

Fig.  1  «.  A  small  specimen,  showing  the  axis  extending  beyond  the  serrate  portion  in  both  directions. 
Fig.  1  «.  The  same  magnified. 

Fig.  1  0.  A  fragment  of  the  same,  from  the  black  slates  of  the  Hudson-river  group  near  Albany. 
Fig.  1  p.  A  magnified  portion  of  the  same,  showing  the  acute  teeth  near  the  base,  and  the  broader 

obtuse  ones  above. 

All  these  specimens  clearly  belong  to  the  same  species,  and  the  slight  variations  are  due 

to  accidental  causes,  or  to  differences  observable  in  different  parts  of  the  same  specimen,  as 

is  shown  in  some  degree  in  the  magnified  portion  1  p. 
Fig.  1  r.  This  sjjecimen  resembles  G.foliaceus  of  Murchison,  and  differs  slightly  from  the  preceding 

in  the  short  mucronatc  points  of  the  teeth,  shown  in  the  magnified  portion  1  s.  In  other 

respects  it  is  similar. 

Position  and  locality.  This  species  occurs  in  the  Utica  slate,  and  in  the  olive  slates  of  the 
Hudson-river  group,  often  very  abundantly,  and  is  widely  distributed.  It  is  found  in  great 
numbers  in  the  black  slate  near  the  city  of  Hudson;  at  Stuyvesant,  Columbia  county ; 
near  Albany,  Ballston  and  Baker's  falls,  in  a  similar  slate ;  in  the  Utica  slate  near  Fort-Plain, 
and  at  Herkimer,  as  well  as  other  places  in  the  Mohawk  valley ;  in  the  olive  or  greenish 
slates  of  the  Hudson-river  group  at  Loraine,  Jefferson  county,  and  at  Turin  in  Lewis 
county,  M  well  as  several  other  localities  in  that  part  of  the  State. 
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322.    3.    GRAPTOLITHUS  SECALINUS. 

Pl.  LXXII.  Figs.  2  o,  b,  c. 

Fucoidea  teealinus,    Eaton. 

—  simplex.     Kmmons,  Tac.  System,  pag.  27,  pi.  5,  fig.  1. 

—  —  Id.  Agr.  Report,  pag.  71,  pi.  17,  fig.  1. 

Stipe  linear,  elongated,  narrowing  towards  the  base;  width  variable,  from  less  than  one 
line  to  one  line  and  a  half  or  two  lines ;  axis  usually  obliterated,  when  preserved  it  is 
capillary  like  the  preceding ;  margins  serrated,  teeth  more  or  less  acute. 

This  species  is  very  closely  allied  to  the  preceding,  if  not  identical  with  it,  the  difference 
being  due  to  pressure  and  the  extreme  lamination  of  the  parts.  When  we  examine  a  species 
of  this  genus  imbedded  in  calcareous  matter,  and  trace  the  same  in  its  changes  presented 
in  the  slates  of  different  character,  we  shall  be  ready  to  admit  that  the  variable  expansion 
or  width  is  an  imimportant  character.  I  am  therefore  scarcely  willing  to  admit  this  one  as  a 
distinct  species.  The  slates  of  the  Hoosick  quarries  have  been  more  metamorphosed  than  in 
any  other  locality  where  we  find  these  fossils ;  they  are  more  perfectly  laminated,  and  the 
surfaces "  extremely  smooth  and  glossy.  If  we  can  imagine  them  to  have  remained  in  a 
somewhat  plastic  state,  and  with  these  imbedded  fossils  to  have  been  acted  upon  in  such  a 
manner  that  the  surface  has  been  extended  or  spread  out,  as  is  always  true  in  altered  slaty 
rocks,  we  can  readily  account  for  the  greater  expansion  of  the  fronds  of  these  graptolites 
without  supposing  them  distinct  species. 

In  order  to  show  that  such  a  change  may  take  place,  I  have  introduced  figures  of 
specimens  in  the  slate  from  Hudson  and  from  Baker's  falls,  where  the  rocks  are  partially 
altered  and  more  regularly  laminated  than  in  the  Mohawk  valley,  in  order  to  show  the 
gradual  change  which  supervenes  in  the  G.  pristis  under  such  circumstances.  In  these 
specimens,  particularly  in  fig.  2  b  from  Baker's  falls,  the  substance  of  the  fossil  has  almost 
totally  disappeared,  and  is  scarcely  recognized,  except  by  the  difference  of  color  in  the 
surface  of  the  slate.  The  same  is  always  true  in  a  greater  degree  of  those  from  the 
Hoosick  quarries,  which  are  often  so  obscure  that  a  particular  direction  of  the  light  is 
necessary  in  order  to  distinguish  the  outlines  of  the  fossil.  To  such  causes,  therefore,  we 
may  sometimes  look  for  the  foundation  of  species,  particularly  among  forms  like  the 
Graptolites. 

Fig.  2  a.  A  portion  of  the  surface  of  a  lamina  of  the  Hoosick  slate,  with  specimens  of  this  fossil 
presenting  some  variations  in  character.  The  broader  one  crossing  the  figure  has  the  form 
and  appearance  of  Prionotus  folium  of  Hisinoer  ;  but  it  is  evidently  only  a  more  extenuated 
form  of  the  same  species  as  the  more  elongated  and  narrower  ones. 

Fig.  2  b,  b.  Fragments  of  the  slate  from  Baker's  falls,  with  forms  intermediate  between  the  more  expanded 
varieties  of  G.  pristis  and  those  from  Hoosick. 

Fig.  2  e.  A  specimen  firom  Hudson,  where  the  slates  are  partially  mctamorphic,  but  much  less  thinly 
laminated,  and  the  fossils  less  expanded,  than  those  at  Baket's  falls  or  at  Hoosick. 
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Stili  further  east  in  the  town  of  Chatham,  where  the  slates  are  more  altered,  the  Grapto- 
lites  present  a  greater  approximation  to  those  of  Hoosick.  After  examining  great  numbers 
of  specimens  from  numerous  localities,  I  am  disposed  to  believe  that  the  G.  pristis,  G. 
foliaceus  and  G.  folium,  as  well  as  the  one  here  indicated,  may  all  prove  identical,  the 
differences  being  due  to  the  greater  or  less  degree  of  lamination  in  the  shale,  and  the 
preservation  of  different  parts  of  the  frond. 

Position  and  locality.  This  variety,  in  its  extreme  character,  is  known  only  in  the  roofing 
slate  of  Hoosick,  in  Rensselaer  county,  which  overlies  the  partially  metamorphic  Trenton 
limestone.  Approximating  forms  occur  at  Baker's  falls,  on  the  Hudson  ;  at  the  city  of 
Hudson,  and  at  Chatham  in  Rensselaer  county. 


323.    4.     GRAPTOLITHUS  MUCRONATUS  (n.  *;».). 

*  Pl.  LXXIII.  Figs.  1  a,  b,  e,  d. 

Linear,  compressed  to  a  thin  film ;  axis  capillary,  serrated  on  both  sides ;  teeth  with 
mucronate  tips. 

The  serratures  are  slightly  more  distant  than  in  G.  pristis,  and  always  miicronate.  This 
character  has  been  observed  in  several  small  fragments,  which  are  very  closely  pressed  in 
the  thinly  laminated  slates.  It  is  scarcely  possible  to  conceive  that  the  G.  pristis  assumes 
this  character  in  some  of  its  parts,  and  it  cannot  be  due  to  pressure,  since  both  forms 
occur  together  in  the  slates. 

Fig.  I  a.  Two  fragments  of  this  species. 
Fig.  1  i.  A  portion  of  one  enlarged. 

Fig.  1  c,  d.  Fragments  of  the  same  species,  one  of  them  much  contracted,  and  both  preserving  extremely 
mucronate  teeth. 

Position  and  locality.  This  species  has  been  seen  only  in  the  partially  altered  and  folded 
slates  of  the  Hudson-river  group  near  Albany.    • 


324.     5.     GRAPTOLITHUS  BICORNIS   (n.  *;>.). 
Pl.  LXXIII.  Figs.  2  a  -  ». 

Stipe  linear,  elongated,  compressed,  narrow,  gradually  widening  from  the  base  upwards; 
width  one  line  or  less ;  serrated  on  both  sides ;  serratures  slightly  oblique  ;  teeth  about  half 
the  width  of  the  stipe,  obtuse  at  the  extremities ;  axis  capillary  ;  base  or  radix  bifurcate. 

This  species  is  clearly  distinct  from  either  of  the  preceding,  and  easily  identified  by  the 
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obtuse  teeth,  which  are  separated  from  each  other  by  a  narrow  slit,  and  each  one  about 
half  as  wide  as  the  entire  width  of  the  fossil  5  the  slit  or  serrature  extends  about  half  way 
to  the  axis.  The  specimens  all  become  gradually  narrower  towards  the  base,  which  presents 
two  diverging  forks  ;  these  are  sometimes  thickened  or  expanded,  and  in  other  cases  very 
slender,  the  serrae  often  continuing  beyond  the  divergence.  But  for  the  direction  of  the 
serrae,  which  are  regarded  as  ascending,  we  might  consider  this  bifurcation  as  the  summit 
or  termination  of  the  fossil. 

When  imbedded  in  calcareous  matter,  this  species  has  a  thickness  of  about  half  its 
width,  with  a  prominent  round  midrib  on  one  side,  and  the  other  is  often  flat  or  depressed. 
The  substance  of  the  fossil,  in  such  cases,  appears  to  be  calcareous  or  semicalcareoUs, 
with  a  corticiferous  covering,  which  is  probably  true  of  all  the  graptolites.  The  specimens 
preserving  their  original  form  have  the  outer  margins  of  the  teeth  concave,  with  the 
upper  and  lower  angles  mucronate ;  but  this  character  is  scarcely  ever  preserved  when  the 
fossil  is  imbedded  in  slate. 

Fig.  2  a.  A  small  specimen  of  the  natural  size,  showing  the  bifurcation  below. 

Fig.  2  6.  A  portion  of  the  same  magnified,  showing  the  form  of  the  teeth. 

Fig.  2  «.  A  larger  specimen,  having  the  same  character  with  a  stronger  bifurcation,  which  is  thickened 

at  the  point  of  separation. 
Fig.  2  i.  A  portion  magnified. 
Fig.  2  «.  A  specimen  having  similar  obtuse  teeth,  with  the  base  removed  and  the  midrib  projecting 

above. 
Fig.  2/  A  fragment  of  slate,  with  several  specimens  preserving  the  peculiar  radical  termination, 

associated  with  Gf.  ramosus. 
Fig.  2  g,  h.  Magnified  portions  of  these,  showing  a  partly  uniform  character  in  the  teeth. 
Fig.  2  i.  A  fragment  of  this  species  in  the  slate,  preserving  its  original  form  in  a  good  degree. 
Fig.  2  k.  The  same  enlarged. 

Fig.  2  /.  A  fragment  in  limestone.     2  I'.  A  more  compressed  form  in  the  same. 
Fig.  2  m,  m'.  Enlarged  portions  of  the  same. 
Fig.  2  «".  A  magnified  view  of  the  edge  of  a  specimen  in  limestone  showing  an  appearance  analogous 

to  G.  scalaris. 
Fig.  2  n.  Transverse  sections  of  the  same  magnified. 
Fig.  2  0.  A  slender  specimen,  with  the  sides  parallel. 

Fig.  2  p.  A  similar  specimen,  preserving  the  capillary  axis  beyond  the  remaining  portion  of  the  stipe. 
Fig.  2  r,  s.  Magnified  portions  of  these,  showing  their  identity  with  the  preceding. 

Position  and  locality.  This  species  is  among  the  most  common  in  the  slates  near  Albany, 
and  at  Ballston,  Saratoga  county.  It  is  more  rarely  seen  in  the  slates  in  Columbia  county, 
and  its  occurrence  in  the  Mohawk  valley  is  doubtful.  It  occurs  likewise  at  Cincinnati  and 
other  western  localities,  and  appears  to  be  the  most  common  species  in  that  part  of  the 
country.  (State  Collection.) 
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325.    6.     GRAPTOLITHUS  RAMOSUS  (n.  i'/).)- 
Pt.  LXXIII.  Figs.  3  a  -  A. 

Slipc  linear,  narrow,  scarcely  one  line  in  breadth,  compressed ;  serrated  on  both  sides, 
except  tlie  branches ;  teeth  obtuse,  distant,  somewhat  narrowed  towards  the  base,  more 
than  half  the  width  of  the  stipe ;  stipes  bifurcating  or  ramose ;  branches  slender,  linear, 
serrated  only  on  the  outer  margin. 

This  species  may  be  distinguished  from  the  last  by  a  careful  examination  of  the  serratures, 
which  are  proportionally  deeper  and  more  distant,  as  well  as  slightly  more  oblique  and' 
narrowed  towards  the  base.  The  radical  termination  has  not  been  seen,  and  the  species 
usually  occurs  in  fragments  of  the  simple  undivided  stem,  or  with  a  single  bifurcation 
towards  the  extremity.  Other  specimens  show  a  wide  bifurcation  with  divergent  branches, 
and  others  again  are  several  times  branched. 

When  preserved  in  a  tolerable  degree  of  perfection,  this  is  a  beautiful  and  interesting 
species,  presenting  a  character  before  unknown  in  this  genus  of  fossils.  The  separate 
branches  which  are  serrated  on  one  side  only,  can  be  readily  distinguished  from  the  G. 
Sagittarius  and  G.  tenuis,  as  well  as  from  the  preceding  species,  by  the  form  and  distance 
of  the  teeth,  which  are  quite  different  in  these  species. 

Fig.  3  a,  a'.  Small  specimens  near  the  radical  termination,  having  a  simple  bifurcation  above.  This  is 
the  more  common  form. 

Fig.  3  i.  A  specimen  with  a  more  diverging  and  elongated  bifurcation,  with  a  smaller  specimen  lying 
obUquely  across  the  right  ramus. 

Figs.  3  6'  &.  3  b".  The  same  species. 

This  and  the  preceding  species  are  here  grouped  together  on  the  same  fragment  of  slate. 

Fig.  3  e,  d.  Enlarged  portions  of  the  two  preceding  specimens. 

Fig.  3  «.  A  specimen  with  elongated  rami,  which  are  serrated  on  one  side  only. 

Fig.  3/  A  specimen  branched  below,  and  bifurcating  above.  The  branches  and  bifurcate  stipe  above 
are  serrated  on  one  side  only,  while  the  stipe  below  and  between  the  branches  and  bifurcation 
is  serrated  on  both  sides.  This  unique  specimen  proves  that  the  inhabitant  had  the  power  of 
throwing  out  lateral  shoots  without  dividing  its  axis;  and  also  that  the  axis,  when  divided, 
does  not  afterwards  become  a  perfect  stipe  in  each  of  its  two  parts,  the  serrs  continuing  on 
one  side  only. 

Fig.  3  g,  h.  Enlarged  portions,  showing  the  character  of  the  teeth  at  the  points  of  divergence,  below 
and  upon  the  branches. 

Position  and  locality.  This  species  has  only  been  obtained  from  the  black  glazed  slates 
on  the  Norman's  kill,  near  Albany,  though  it  will  probably  be  found  in  the  localities  of 
other  species  in  Columbia  county,  and  perhaps  at  Ballston,  Saratoga  county. 

(State  Collection.) 
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326.    7.     GRAPTOLITHUS  SCALARIS. 

Pl.  LXXIII.  Figs.  4a-g. 

Graptolithua  tcalarit.     Linne. 

Prionotiu  acalaris.     Hisingeb,  Leth.  Suecica,  Supplement,  1837,  pag.  U5,  pl.  35,  fig.  4  a  J. 

Linear,  straight,  rigid,  compressed,  with  a  capillary  central  axis ;  margins  smooth  ;  spaces 
on  each  side  of  the  axis  marked  by  transverse  slits  or  dissepiments,  which  do  not  reach  the 
margin  ;  stipe  narrowing  towards  the  base,  and  terminating  in  a  thickened  expansion. 

This  appears  to  be  identical  with  the  figure  and  description  of  Hisinger.  I  have  other 
specimens  which  show  no  central  axis,  and  have  but  a  single  range  of  transverse  dissepi- 
ments ;  these  I  have  arranged  with  the  former,  believing  that  this  difference  is  due  to 
accidental  causes,  or  to  one  side  of  the  specimen  only  being  shown. 

This  species  is  more  rigid  than  either  of  the  preceding,  except  G.  bicornis,  and  is  readily 
distinguished  by  the  absence  of  serratures  on  either  margin. 

Fig.  4  a.  A  specimen  showing  the  radical  termination. 

Fig.  4  ft.  A  portion  of  the  same  magnified. 

Fig.  4  c.  A  more  slender  and  tapering  specimen,  with  a  single  range  of  dissepiments. 

Fig.  4  i.  A  portion  of  the  same  magnified. 

Fig.  4  «,/  A  small  fragment,  with  oblique  dissepiments  and  smooth  margins.  This  resembles  the  G. 

sagiltarius,  with  both  margins  uninterrupted. 
Fig.  4  ^.  A  specimen  with,  apparently,  a  single  range  of  dissepiments,  and  a  central  capillary  axis 

projecting  beyond  the  stipe. 

The  forms  given  are  quite  variable,  possessing  a  single  character  in  common,  that  of 
continuous  smooth  margins.  The  specimens  are  all  exceedingly  compressed,  and  it  appears 
as  if  the  apparently  continuous  margin  may  be  fallacious,  or  due  to  the  expansion  of  the 
thin  covering  of  the  stipe  beyond  the  edges  of  the  serrae.  This  conclusion  appears  more 
reasonable  when  we  compare  the  nearly  direct  and  oblique  dissepiments,  corresponding  to 
the  G.  bicornis  and  G.  Sagittarius.  The  same  character  has  been  observed  by  Capt.  Portlock 
(id  dt.,  pag.  321,  pl.  20,  figs.  2,  3  and  4) .  I  cannot  doubt  but  this  one  (  represented  in 
fig.  4  a,  b)  is  the  form  to  which  Hisimger  applies  the  name  of  Prionotus scalaris. 

Position  and  locality.  This  species,  fig.  4  c,  occurs  in  the  Utica  slate,  on  West-Canada 
creek.  The  other  specimens  figured  were  all  obtained  from  the  Norman's  kill,  near  Albany. 

(State  Collection.) 
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327.    8.    GRAPTOLITHUS  SAGITTARIUS. 

Pl.  LXXIV.  Figs.  la.b. 

Prionottu  $agittaritu.     Huinger,  Leth.  Suecica,  Supplement,  1837,  pag.  114,  pi.  35,  fig.  6. 
GraptolUhut  tagUtariut.     Portl.ock,  Geol.  Rep.  Londonderry,  1813,  pag.  320,  pi.  19,  figs.  8  a  i. 

Stipe  linear,  straight  or  flexuous,  extremely  elongated,  about  one  line  in  width,  com- 
pressed ;  one  side  smooth  and  the  other  serrated ;  teeth  oblique,  acute,  distant  about  half 
the  width  of  the  stipe. 

This  species  is  readily  distinguished  from  the  preceding,  by  the  regular  strong  serratures 
on  one  side  of  the  axis  only.  Specimens  of  eight  or  nine  inches  in  length  are  of  frequent 
occurrence,  and  these  are  only  fragments  of  much  longer  ones.  It  shows  no  apparent 
increase  or  diminution  of  width  in  either  direction,  and  neither  tlie  lower  or  upper  termina- 
tion has  been  observed.  There  is,  apparently,  a  capillary  axis  near  the  smooth  margin,  and 
the  surrounding  substance  of  the  stipe  is  sometimes  of  considerable  thickness.  The  character 
is  very  uniform,  showing,  in  a  large  number  of  specimens  examined,  no  important  deviation 
from  those  figured. 

This  species  is  distinguished  from  the  G.  clintoni  of  New-York  by  its  shorter  and  stronger 
teeth,  and  by  the  same  characters  from  G.  murchisoni  and  G.  sedgvdckii  of  Europe. 

Fig.  1  o.  A  fragment  of  the  slate,  showing  three  nearly  parallel  stipes  of  this  species. 
Fig.  1  A.  A  magnified  portion,  showing  the  upper  margin  of  the  teeth  to  be  nearly  rectangular  to  the 
direction  of  the  stipe,  while  the  lower  side  is  oblique. 

Position  and  locality.  This  species  occurs  in  the  glazed  and  folded  black  slates  on  the 
Norman's  kill,  near  Albany ;  in  the  town  of  Stuyvesant,  and  near  Hudson,  Columbia 
county. 

328.    9.     GRAPTOLITHUS  TENUIS. 

Pi..  LXXIV.  Figs.  2  a  -  d. 
OraptolMut  tenuis.     Portlocic,  Geol.  Rep.  Londonderry,  pag.  319,  pi.  19,  fig.  7  a  ft. 

Stipe  very  slender,  filiform,  straight  or  flexuous,  with  one  side  obscurely  and  distantly 
serrated,  the  other  side  smooth. 

This  species  is  readily  distinguished  from  the  preceding  by  the  appressed,  obscure,  and 
more  distant  serratures.  The  width  in  all  the  specimens  examined  is  less  than  half  that  of 
G.  Sagittarius,  and  it  often  appears  as  if  both  sides  were  destitute  of  serratures. 

Fig.  2  a.  Slender  elongated  stipes  of  this  species,  associated  with  G.  Sagittarius. 

Fig.  2  ft.  A  portion  of  one  of  these  magnified. 

Fig.  2  c.  A  small  filiform  stipe,  gradually  tapering  and  bent  abruptly  backwards. 

Fig.  2  d.  A  portion  of  the  same  magnified,  showing  the  serratures  of  the  same  character  as  the  preceding. 

Position  and  locality.  This  species  has  been  seen  only  in  the  black  glazed  slates  of  the 
Norman's  kill,  near  Albany. 
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329.  10.     GRAPTOLITHUS  SEXTANS   (n.*p.). 

Pl.  LXXIV.  Figs.  3  a  -  «. 

Slender,  bifurcating  from  the  base ;  branches  linear,  straight,  serrated  upon  the  outside ; 
serratures  oblique ;  teeth  sharp,  and  extended  into  a  slender  mucronate  point.  In  perfect 
specimens,  two  small  setae  extend  from  the  base,  one  on  each  side. 

This  small  species  appears  to  be  quite  distinct  from  either  of  the  others.  In  a  considerable 
number  of  specimens  examined,  it  bifurcates  at  the  base,  from  beneath  which  two  slender 
spines  or  bristles  proceed.  The  bifurcations  are  straight,  and  regularly  diverging  at  an 
angle  of  sixty  degrees.  The  angular  teeth  on  the  outer  margin  always  preserve  a  mucronate 
point  when  perfect,  and  this  character  is  sufficient  for  identifying  small  fragments. 

Fig.  3  a.  A  fragment  of  slate  on  which  are  two  specimens  of  this  species,  with  straight  diverging 

branches. 
Fig.  3  4.  A  portion  of  one  of  these  magnified,  showing  the  mucronate  teeth. 
Fig.  3  c.  Specimen  with  larger  branches. 

Fig.  3  A,  d.  Two  specimens,  showmg  the  appendages  at  the  base. 
Fig.  3  e.  One  of  the  last  magnified. 

Position  and  locality.  This  species  is  known  to  me  only  in  the  black  slates  of  the  Norman's 
kill,  near  Albany.  {State  Collection.) 

330.  11.     GRAPTOLITHUS  FURCATUS   («.«;>.)• 

Pl.  LXXIV.  Figs.  4  a-/. 

Stipes  slender,  bifurcating  near  the  base ;  branches  diverging,  curved  in  the  centre,  and 
converging  towards  the  extremities ;  stipe  below  the  bifurcation  serrated  on  both  sides, 
branches  serrated  on  the  outside  ;  teeth  nearly  as  wide  as  the  branches,  rectangular,  obtuse  ; 
inner  side  of  the  branches  more  obliqely  serrated. 

This  small  and  peculiar  species  is  readily  distinguished  from  either  of  the  preceding,  by 
its  curving  bifurcations,  and  shape  of  the  serratures.  In  a  large  number  of  specimens 
examined,  it  preserves  the  form  and  character  given  in  the  figures,  and  a  single  branch 
can  be  distinguished  by  a  careful  comparison.  It  differs  in  its  mode  of  bifurcating  from  G. 
ramosus,  and  is  always  smaller  and  narrower. 

Fig  4  a.  An  individual  on  the  same  stone  with  3  d,  showing  the  difference  in  form. 

Fig.  4  A.  A  magnified  portion  of  the  same. 

Fig.  4  c.  A  small  specimen,  with  the  branches  more  converging  than  usual. 

Fig.  4  d.  A  portion  of  the  last  magnified,  showing  no  serratures  on  the  inside  of  the  branches. 

Fig.  4  e.  Another  specimen,  similar  in  form  to  4  c. 

Fig.  Af.  A  part  of  the  same  magnified,  showing  serratures  on  the  inside  of  the  branches. 

Position  and  locality.  In  the  glazed  slates  of  the  Norman's  kill,  near  Albany, 
(  Pal.«:ontology  I  35 
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331.     12.     GRAPTOLITHUS  SERRATULUS  (».  fp.). 

Pu  LXXIV.  Figs.  5  a,  *. 

Stipe  Straight,  slender,  almost  filiform,  widely  diverging  from  an  acute  point  (the 
basel);  upper  or  inner  edge  serrated;  teeth  triangular,  distant  nearly  the  width  of  the 
stipe ;  serratures  nearly  as  deep  as  half  the  width  of  the  stipe. 

This  species  closely  resembles  the  G.  Sagittarius,  but  differs  in  the  greater  obliquity  of 
the  serratures  and  the  distance  of  the  points  of  the  teeth,  which  are,  in  this  specimen, 
equal  to  that  species  where  the  stipe  is  more  than  twice  as  wide.  This  character  may  prove 
sufficiently  distinctive  to  identify  small  fragments  of  the  two  species. 

Fig.  5  a.  A  specimen  of  the  natural  size,  diverging  from  a  slender  smooth  spine  or  mucronate  radicle 

below. 
Fig.  5  A.  A  portion  magnified,  showing  the  form  and  opposite  direction  of  the  serratures  at  the  base. 

Position  and  locality.  This  is  found,  associated  with  several  of  the  preceding  species,  in 
the  black  slates  at  Norman's  kill,  near  Albany. 

332.     13.     GRAPTOLITHUS  GRACILIS   (n.»p.). 

Pl.  LXXIV.  Figs.  6  a,  b,  c,  d. 

Stipe  very  slender,  branching  from  one  or  both  sides ;  branches  slender,  gradually 
enlarging,  sometimes  dividing,  distinctly  serrate ;  serratures  oblique  ;  teeth  distant,  ap- 
pressed,  or  scarcely  distinguishable  above  the  outline  of  the  branches. 

This  is  much  the  most  slender  and  graceful  species  among  the  Graptolites.  In  the 
examination  of  a  large  number  of  specimens,  I  have  not  been  able  to  learn  that  the 
principle  stipe  is  serrated,  though  the  branches  are  distinctly  so  on  one  side. 

Figs.  6  a,  b.  Two  specimens,  natural  size,  showing  the  principal  stipe  and  branches,  one  of  the  latter 

being  subdivided. 
Fig.  6  e.  A  specimen  in  which  the  principal  stipe  is  obscure ;  several  branches  are  subdivided. 
Fig.  6  i.  A  fragment  magnified,  showing  the  serratures  of  the  branches. 

Position  and  locality.  This  species  is  only  known  to  me  in  the  black  slates  on  the 
Norman's  kill,  near  Albany. 

333.     14.     GRAPTOLITHUS?  LiEVIS  (n.  */).). 
Pt.  LXXIV.  Fig.  7. 
Stipe  slender,  linear,  flexuous,  smooth  on  both  margins ;  not  branched. 
This  fossil  presents  the  same  appearance  as  the  Graptolites,  and  occurs  in  the  same 
position.  I  have  several  specimens,  all  presenting  a  uniform  character;  and  from  its  being 
of  common  occurrence,  I  have  figured  it  in  this  connection. 

Position  and  locality.  In  the  Utica  slate,  at  Turin,  in  Lewis  coimty. 
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CORALS  OF  THE  HUDSON-RIVER  GROUP. 

Plate  LXXV. 

We  have  few  additional  species  of  the  solid  corals,  beyond  those  common  to  the  Trenton 
limestone.  The  comparatively  small  amount  of  calcareous  matter  furnished  during  the 
deposition  of  the  materials  of  this  group,  show  at  once  why  so  few  Corals  flourished  in 
that  period.  And  we  again  find,  as  before  remarked,  that  as  the  formation  becomes  more 
calcareous  in  its  western  extension,  the  Corals  increase  in  number  of  individuals  and 
species,  in  some  places  constituting  a  large  proportion  of  the  rock.  In  the  shaly  and 
arenaceous  strata  of  this  group  in  our  own  State,  we  are,  for  the  most  part,  forced  to  depend 
upon  the  exterior  moulds  of  these  forms,  the  calcareous  matter  of  the  coral  having  been 
dissolved  and  removed.  In  more  favorable  situations  the  specimens  are  well  preserved, 
but  they  never  acquire  the  perfection  and  beauty  which  is  seen  in  those  from  the  same 
position  in  Ohio,  Indiana  and  Kentucky. 

Genus    FAVISTELLA. 

[Latin,  favtu,  honeycomb,  and  stella,  a  star.] 

Character.  Coral  massive,  hemispheric  or  globose,  composed  of  polygonal  tubes  or 
cells,  which  increase  by  interstitial  tubes,  or  by  lateral  developments  of  tubes  upon  the 
margins  of  the  mass ;  cells  divided  transversely  by  closely  arranged  diaphragms,  and 
longitudinally  by  radiating  dissepiments  ;  extremities  of  the  tubes  starform  ;  rays  (  dissepi- 
ments) about  twelve,  more  or  less,  meeting  in  the  centre.  The  rays  generally  reach  one 
half  or  two  thirds  of  the  distance  from  the  margin  to  the  centre. 

.334.     1.    FAVISTELLA  STELL ATA  (n.*p.). 

Pi.  LXXV.  Figs.  1  a,  i,  c. 

Coral  hemispheric  or  spheroidal ;  cells  polygonal,  with  diameters  of  one  eighth  or  one 
tenth  of  an  inch  ;  walls  of  the  cells  not  separable  as  in  Favosites,  but  apparently  composed 
of  a  single  partition  or  lamina. 

The  tubes  are  usually  six-sided,  and  two  rays  or  dissepiments  proceed  from  each  side ; 
in  other  specimens  of  interstitial  tubes  there  are  a  less  number  of  sides,  and  consequently 
a  less  number  of  dissepiments.  The  diaphragms  are  usually  nearly  direct,  or  bending 
slightly  downward  at  the  margins. 

This  species  is  one  of  the  most  beautiful  corals  among  the  older  rocks.  The  ends  of  the 
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tubes  present  a  beautiful  stellate  appearance,  and  the  mass  is  often  as  open  and  free  from 
the  infiltration  of  mineral  matter  as  in  the  recent  corals.  In  weathered  specimens,  the 
sides  of  the  tubes  show  the  remains  of  the  vertical  and  transverse  partitions  of  the  adjoining 
cells. 

Fig.  1  a.  A  fragment  of  this  coral,  showing  a  vertical  section,  with  an  oblique  section  of  the  extremities 

of  the  tubes. 
fig.  t  b.  A  transverse  seciion  of  the  cells,  showing  the  starlike  extremities. 
Fig.  1  e.  An  enlarged  view  of  the  extremities  of  several  cells. 

Position  and  locality.  This  species  is  scarcely  known  in  New- York,  a  few  obscure  speci- 
mens being  all  that  I  have  observed  in  the  shaly  parts  of  the  Hudson-river  group.  In  the 
western  extension  of  the  same  formation  it  is  abundant,  and  developed  in  large  spheroidal 
and  hemispheric  masses.  At  Madison,  Indiana,  this  species  forms  two  distinct  layers  near 
the  top  of  the  shales  of  this  group,  occurring  in  masses  of  from  one  to  three  feet  in 
diameter.  {State  Collection.) 


'  101.    2.    CH^TETES  LYCOPERDON. 

« 

Pl.  LXXV.  Figs.  3  a,  b,  c,  d,  e,f. 
Reference  pag.  64,  pi.  23  and  24  of  this  report. 

This  coral  acquires  its  full  development  in  the  shaly  part  of  the  Trenton  limestone, 
rarely  appearing  in  hemispheric  forms  in  the  succeeding  shales.  In  the  more  calcareous 
part  of  the  Hudson-river  group  it  occurs  in  ramose  forms,  similar  to  those  already  described, 
and  assumes  some  other  features  in  its  mode  of  growth  not  observed  in  the  limestone. 
Notwithstanding  the  fact  that  it  is  rarely  or  never  found  in  the  hemispheric  form,  the 
animal  appears  often  to  have  commenced  its  growth  in  this  way,  and  to  have  discontinued 
it,  probably  from  unfavorable  circumstances,  while  the  slender  branching  forms  are 
numerous  in  the  same  situation. 

Fig.  2  a,  A.  The  bases  of  two  hemispherical  forms,  where  the  tubes  have  a  barely  perceptible  extension. 

Fig.  2  «.  A  fragment  of  a  ramose  form,  one  of  the  largest  occurring  in  this  group. 

Fig.  2  i.  A  subhemispheric  form,  which  commenced  its  growth  upon  the  column  of  a  crinoid. 

Fig.  2  e.  A  fragment  of  stone,  with  several  ramose  forms  associated  with  a  crinoidal  column,  a  small 

MuTchisonia  and  Orthis  testudinaria. 
Fig.  2/.  Magnified  section  of  a  ramose  form,  showing  the  columns  to  be  nearly  parallel  to  the  axis  of 

the  specimen. 

Position  and  locality.  This  species  occurs  throughout  the  Hudson-river  group,  particularly 
in  the  calcareous  strata ;  and  though  assuming  a  somewhat  different  aspect  from  the  same 
species  in  the  Trenton  limestone,  is  nevertheless  identical.  The  principal  localities  are 
Turin,  Lewis  county  ;  Loraine,  Jefferson  county  ;  Pulaski,  Oswego  county  ;  and  it  is  also 
found  in  numerous  other  places.  (S'o'e  Collection.) 
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Genus    D  I  S  C  O  P  H  Y  L  L  U  M. 

[Greek,  Siixoi,  a  disc,  and  <puXXov,  a  leaf] 

Character.  Discoidal,  flattened,  rays  or  dissepiments  numerous,  proceeding  from  the 
centre ;  body  of  the  fossil  apparently  semicalcareoUs  or  corticifernus ;  margin  well  defined. 
From  the  semi-metamorphic  condition  of  the  rock,  it  is  impossible  to  determine  whether 
this  body  was  calcareous ;  but  it  appears  to  have  been  otherwise* 

335.     1.     DISCOPHYLLUM  PELTATUM  (n.  sjj.). 

Pl.  LXXV.  Fig.  3. 

Body  consisting  of  a  somewhat  circular  flattened  expansion,  composed  mainly  of  radiating 
fibres,  which  enlarge  as  they  recede  from  the  centre,  and  terminate  in  a  thickened  border. 

This  fossil  appears  to  have  consisted,  originally,  of  a  semi-hard  circular  or  oval  body, 
with  firmer  rays,  reaching  nearly  or  quite  to  the  margin.  The  body  becomes  thicker  and 
apparently  harder  towards  the  margin,  and  the  rays  are  nearly  concealed  in  its  substance. 
This  disc  may  have  been  attached  by  a  smaller  stipe,  proceeding  from  the  lower  side, 
some  obscure  evidence  of  such  an  appendage  existing. 

Two  specimens  of  this  peculiar  fossil  have  been  found  :  one  in  1822,  and  the  other  a 
few  years  since,  showing  that  it  is  an  exceedingly  rare  form.  It  is  quite  unlike  any  other 
fossil  known  in  our  older  strata. 

Position  and  locality.  This  species  occurs  in  the  partially  metamorphic  arenaceous  shales 
of  the  Hudson-river  group,  near  the  Nail  Factory,  below  Troy,  where  the  only  known 

specimens  have  been  found.  (Cabinet  of  Troy  Lyceum;  Cabinet  of  Prof.  Cook.) 

336.     1.     {Undetermined.) 
Pi-.  LXXV.  Fig.  4. 

The  specimen  figured  is  an  impression  of  the  outer  surface  of  some  incrusting  coral, 
frequently  found  attached  to  the  shell  of  the  Orthoceras  coralliferum.  It  appears  to  be 
composed  of  large  elevated  points  or  stars,  with  an  intermediate  granulated  or  papillose 
surface.  It  is  usually  obscure,  or  very  imperfectly  preserved,  the  more  elevated  points  only 
being  visible.  The  figure  is  of  the  natural  size,  from  a  specimen  adhering  to  an  Orthoceras. 
This  coral  is  also  represented  in  an  imperfect  specimen  attached  to  another  shell  of  the 
same  species  (Plate  Ixxxvi,  fig.  1 ) .  It  is  sometimes  found  under  other  circumstances,  and 
attached  to  other  shells,  but  always  so  obscurely  preserved  that  its  characters  cannot  be 
well  determined. 

Position  and  locality.  This  coral  is  known  in  many  localities  of  the  Hudson-river  group, 
widely  separated  from  each  other.  It  has  been  found  at  Turin,  Pulaski,  Loraine ;  near 
Rome,  in  Oneida  county  ;  in  the  altered  shales  near  Waterford,  and  in  the  same  situation 
in  Ohio,  near  Cincinnati.  (State  Collection.) 
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CRINOIDEA  OF  THE  HUDSON-RIVER  GROUP. 
Plates  LXXVI.,  LXXVH.  &  LXXVHI. 

Scarcely  more  than  three  well  marked  species  are  known  in  this  group,  and  one  of  these 
may  be  regarded  as  having  existed  during  the  period  of  the  deposition  of  the  Trenton 
limestone.  The  fragments  of  these  species,  and  the  columns  of  the  same,  appear  under  so 
many  different  forms  and  aspects  as  to  indicate  a  greater  number  of  species  than  really 
exist,  and  on  this  account  have  been  more  fully  illustrated.  The  characteristic  species  of 
the  Trenton  limestone  ceased  to  exist  with  that  formation,  and  the  peculiar  forms  so  well 
preserved  in  that  rock  do  not  appear  beyond  its  termination.  At  this  period  the  nature  of 
the  sediment  in  its  eastern  part  was  not  well  adapted  to  the  growth  or  preservation  of  this 
class  of  animals  ;  and,  as  might  be  expected,  we  find  in  the  western  extension  of  the  same, 
where  the  mass  becomes  more  calcareous,  an  increase  of  the  number,  and  a  better  pre- 
servation of  their  remains. 

In  addition  to  the  unequivocal  forms  of  Crinoidea,  the  western  localities  of  this  group 
have  afforded  several  species  of  the  asteroid  form,  which  have  a  very  close  resemblance 
to  the  true  Asteeias.  A  single  fragment  of  this  character  has  been  found  in  the  shales  of 
this  group  on  the  south  side  of  the  Mohawk  valley,  but  it  is  too  obscure  to  be  described. 
All  the  forms  here  described,  as  well  as  those  from  the  Trenton  limestone,  terminate  their 
existence  with  this  formation,  and  the  next  rock  in  which  such  remains  occur  presents  us 
with  a  new  assemblage. 

Genus    H  E  T  E  R  0  C  RI  N  US. 

[Greek,  hifog,  irregular,  and  xpivos,  a  lily.] 

Character.  Column  more  or  less  pentagonal ;  pelvis  composed  of  five  plates,  which  are 
somewhat  irregular ;  costal  plates  in  a  single  or  partially  double  series,  pentagonal, 
heptagonal  or  quadrangular  ;  scapular  plates  regular  ;  arms  variable  in  character ;  fingers 
composed  of  a  double  or  single  series  of  quadrangular  joints,  which  are  not  tentaculated. 

The  two  species  which  I  have  placed  under  this  genus,  have  a  similar  pentagonal 
column,  with  the  pelvic  plates  similar  in  each.  The  succeeding  plates  are  somewhat 
irregular,  but  are  few  in  number,  and  the  entire  structure  very  simple,  interposed  plates 
being  entirely  absent.  Although  I  have  but  two  species,  and  of  these  only  imperfect 
specimens,  it  is  evident  that  they  may  with  propriety  constitute  a  distinct  genus,  on  the 
basis  of  Miller's  arrangement.  The  third  species,  which  is  provisionally  placed  under 
this  genus,  cannot  be  satisfactorily  determined  at  present. 
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337.  1.  HETEROCRINUS  HETERODACTYLUS. 

Pl.  LXXVI.  Figs.  la-o. 

Body  short,  rounded,  subcylindrical,  tapering  above  and  below ;  pelvis  composed  of 
five  small  pentagonal  plates,  which  are  succeeded  by  the  same  number  of  larger  costal 
plates,  and  these  again  by  five  scapulars  ;  arms  irregularly  subdivided  ;  column  pentagonal, 
composed  of  thick  joints,  which  are  nodulose  at  the  angles;  joints  alternating  in  size  as 
they  approach  the  pelvis. 

This  is  a  peculiar  species,  remarkable  for  the  small  size  of  the  body  when  compared 
with  the  column.  The  irregularity  of  the  arrangement  of  the  plates  in  the  arms  and 
fingers  is  likewise  a  striking  characteristic  of  the  species,  which  is  constant  in  two 
specimens  from  different  localities.  In  one  of  the  arms  (  fig.  Id),  the  scapular  plate  (  h  ) 
supports  a  regular  series  of  six  or  more  plates  ( i  1 )  of  similar  form  without  division.  The 
arms  at  the  right  and  left  of  this  one  are  again  unlike  each  other.  The  one  on  the  left  has 
three  regular  and  gradually  diminishing  joints  (|  2)  above  the  scapular,  and  of  the  same 
form ;  the  last  one  supports  the  cuneiform  joint  (  j  ),  which  again  supports  a  double  row 
of  joints  (  or  a  pair  of  fingers ) .  The  arm  on  the  right  of  the  first  mentioned,  consists  of  a 
pair  of  quadrangular  joints  (^  3),  each  of  which  supports  a  cuneiform  joint  (Li).  In 
the  remaining  two  arms,  no  plates  have  been  traced  beyond  the  scapulars,  and  consequently 
the  entire  form  of  the  species  cannot  be  determined.  Sufficient  is  visible,  however,  to  show 
the  irregular  character  of  the  arms,  from  which  its  name  is  given. 

Figs.  1  a,  b.  Two  specimens  of  the  natural  size. 

Fig.  1  e.  The  body  of  the  same  enlarged.     I  e'.  Transverse  section  of  the  column,  enlarged. 

Fig.  1  (2.  An  enlarged  figure,  representing  the  structure  of  this  species. 

Figs.  1  «,/.  Fragments  of  slate  with  pentagonal  columns  of  this  species,  showing  the  body  at/'. 

The  fragments  of  round  columns  in  the  same  specimens  are  of  another  species  (see 

Plate  Ixxvii). 
Fig.  1  g-  A  fragment  of  one  of  these  columns  enlarged,  showing  the  nodulose  angles. 
Fig.  1  h.  A  fragment  of  a  column,  with  a  section  of  the  same. 

Fig.  1  t.  A  fragment  of  slate,  showing  numerous  impressions  of  the  discs  or  plates  of  the  column. 
Fig.  1  ky  I,  m,  n,  o.  Thfe  same  magnified,  showing  the  pentapctalous  expansion  around  the  canal,  and 

the  deeply  impressed  striae,  which  are  diflferent  in  each  one.  Where  the  column  is  crystalized 

these  markings  are  not  visible. 

Position  and  locality.  Fragments  of  the  columns  of  this  species  are  found  in  the  shales 
of  the  Hudson-river  group,  in  nearly  all  localities.  Of  the  two  individuals  figured,  one  is 
from  near  Boonvilie  in  Lewis  county,  and  the  other  from  Loraine,  Jefferson  county ;  it  is 
also  found  near  Rome,  Oneida  county.  I  have  the  same  species  from  the  shaly  strata  near 
Cincinnati,  Ohio.  («"<"*  Collection.) 
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338.     2.     HETEROCRINUS  SIMPLEX. 

Pi..  LXXVI.  Figs.  2  a,  b,  e,  d. 

Body  slender,  very  gradually  expanding  above  the  base,  and  composed  of  five  regular 
divisions  above  the  pelvic  plates;  pelvic  plates  five,  four  of  them  irregularly  pentagonal, 
and  one  with  the  lateral  and  upper  margins  equal ;  costal  plates  in  two  of  the  divisions 
single,  hexagonal,  and  supported  on  the  straight  upper  edges  of  the  pelvic  plates,  those 
of  the  three  other  divisions  double,  the  lower  one  pentagonal  with  the  lateral  margins 
short,  the  second  one  quadrangular ;  scapular  plates  quadrangular,  with  the  upper  sides 
concave  and  supporting  a  pentagonal  arm-joint ;  arm-joint  supporting  on  its  oblique  upper 
edges  a  double  series  of  obliquely  quadrangular  or  rhomboidal  plates,  which  gradually 
diminish  in  size ;  column  subpentagonal,  composed  ( near  the  pelvis )  of  alternating  thicker 
and  thinner  plates. 

This  species  is  readily  identified  by  its  structure,  which  is  peculiar  in  the  form  of  four 
of  its  pelvic  plates,  and  the  double  or  subdivided  costal  plates  in  three  of  the  divisions ; 
the  body  and  arms,  when  closed  together,  present  a  slender  subcylindrical  form,  scarcely 
attracting  attention,  from  their  resemblance  to  a  collection  of  small  individual  columns. 
The  small  fragment  of  a  column  attached,  which  is  crushed,  can  scarcely  be  characterized, 
but  it  is  clearly  pentagonal. 

I  am  indebted  to  Mr.  J.  G.  Anthony,  of  Cincinnati,  for  the  specimen  here  figured. 

Fig.  2  a.  The  specimen,  natural  size. 

Fig.  2  ft.  A  few  joints  of  the  columns  enlarged. 

Fig.  2  e.  Section  of  the  same,  which  is  flattened  from  pressure. 

Fig.  2  d.  An  enlarged  figure,  showing  the  structure  of  the  body  and  arms  of  this  species. 

Position  and  locality.  In  the  soft  shaly  portions  of  the  Blue  limestone  of  Ohio  at  Cin- 
cinnati, equivalent  in  position  to  the  Hudson-river  group  of  New-York. 

339.     3.     HETEROCRINUS?  GRACILIS. 

Pl.  LXXVI.  Figs.  3  a,  b. 
This  is  a  small  slender  species,  with  the  body  but  little  expanded,  supporting  long  and 
slender  fingers,  which  are  not  fimbriated  ;  column  pentagonal,  proportionally  large ;  the 
plates  distant,  not  nodulose  on  the  angles ;  radicles  numerous,  jointed,  diverging. 

This  is  a  very  delicate  species,  approaching  in  form  and  general  appearance  to  the  first 
species ;  but  the  plates  of  the  body  are  so  far  destroyed  that  their  arrangement  cannot  be 
determined.  The  angles  of  the  column  are  not  nodulose,  as  in  that  species,  and  this  is 
almost  the  only  obvious  mark  of  distinction. 

Fig.  3  a.  The  specimen  of  the  natural  size.     3  b.  The  same  magnified. 

Position  and  locality.  This  species  occurs  in  the  soft  olive  shale  at  Snakehill,  Saratoga 
Jj^Ijp  (Stalt  Collection.) 
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Gends   GLYPTOCRINUS. 

[Greek,  yXwrrof,  sculptured,  and  xpivo;,  a  lily;  in  allusion  to  the  deeply  carved  or  sculptured  plates  of 

the  body.] 

Character.  Column  round  ;  pelvis  composed  of  five  plates ;  costals  in  two  series,  with  a 
single  regular  intercostal  plate ;  scapulars  five,  with  two  interscapular  plates ;  scapulars 
supporting  a  pair  of  arm-plates,  which  are  succeeded  by  the  hands  and  fingers. 

340.     1.     GLYPTOCRINUS  DECADACTYLUS. 

Pl.  LXXVII.  Figs.  I  a  -/;  and  Pl.  LXXVIII.  Figs.  1  a  -  «. 

Body  cupshaped,  with  ten  arms,  which  support  twenty  tentaculated  fingers ;  plates  all 
marked  by  strong  elevated  radiating  ridges ;  pelvic  plates  five,  pentagonal,  supporting  upon 
their  upper  oblique  edges  five  heptagonal  costal  plates,  which  are  succeeded  by  five 
hexagonal  second  costals  in  a  direct  line  ;  scapular  plates  heptagonal,  resting  directly  upon 
the  straight  upper  side  of  the  second  costals,  and  supporting  on  their  two  upper  oblique 
edges  two  hexagonal  arm-joints,  which  in  turn  support  a  second  arm-joint,  and  this  one  two 
hexagonal  hand-joints,  the  latter  sustaining  the  fingers ;  fingers  composed  of  a  column 
of  fimbriated  joints,  which  are  quadrangular  below  and  cuneiform  above ;  column  round 
or  obtusely  pentagonal,  varying  in  its  character  at  different  distances  from  the  body. 

In  addition  to  the  regular  series  of  plates  supporting  the  arms  and  fingers,  there  are 
numerous  intermediate  ones,  of  which  a  hexagonal  intercostal  plate,  a  first  pair  of  hexa- 
gonal interscapular  plates,  and  a  second  pair  of  heptagonal  interscapular  plates,  the  latter 
truncated  above,  are  always  regular  and  uniform.  Between  these  last  interscapular  plates, 
there  is  usually  an  irregular  interscapular  joint,  and  several  pectoral  plates.  The  number 
and  arrangement  of  the  latter  does  not  appear  to  be  always  uniform ;  but  I  have  not  been 
able  to  find  specimens  where  every  part  could  be  satisfactorily  examined.  Between  each 
pair  of  arms  there  are  three  or  more  plates,  and  between  each  pair  of  fingers  one  or  more 
plates  at  tiie  base.  The  capital  plates,  and  their  arrangement,  are  shown  in  the  enlarged 
figure  of  the  crown,  fig.  1  d,  pi.  77.  The  mouth  is  depressed  and  obscure. 

The  body  of  this  species  is  readily  recognized  by  the  strong  radiating  ridges  which  mark 
the  surface  of  all  the  plates  below  the  tentaculated  fingers.  The  surface  is  also  marked  by 
five  more  prominent  ridges,  which,  proceeding  from  the  first  costal  plates,  bifurcate  on 
the  scapular  plate,  the  divisions  extending  to  the  base  of  each  pair  of  fingers.  In  these 
characters  of  the  surface,  and  in  "its  general  structure,  it  resembles  some  species  of  the 
Genus  Actinocrinus,  from  which  it  differs  in  having  five  instead  of  three  pelvic  plates.* 

*  The  first  notice  of  this  fossil  was  given  by  Mr.  J.  G.  AirrHomr  of  Cincinnati,  in  Siu.iman's  American  Journal 
tif  Science,  1838,  Vol.  xxxv,  p.  405.  Mr.  A.  gives  a  very  good  figpre  of  this  beautiful  species,  but  proposes  no  namej 
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There  is  some  difficulty  in  making  out  the  entire  structure,  since  the  plates  usually  adhere 
very  closelj',  and  some  of  the  pectoral  and  interbrachial  plates  are  very  small.  The 
important  part^,  however,  and  the  plates  proceeding  to  the  arms,  are  readily  and  clearly 
determined. 

This  fossil  is  usually  found  destitute  of  the  column ;  and  I  have  not  been  able  to  decide 
satisfactorily  whether  all  the  fragments  found  with  it  are  parts  of  the  same,  or  belong  to 
two  species.  The  first,  which  evidently  belong  to  this  species,  and  form  the  upper  part 
of  the  column,  consist  of  joints,  having  a  small  base  resting  upon  the  broader  disc  of 
the  next  one  below,  giving  more  freedom  of  motion.  Other  portions  have  the  upper  sur- 
face of  the  disc  excavated,  and  the  column  appears  to  be  composed  of  a  series  of  cups, 
alternating  in  size  and  placed  one  within  the  other,  having  the  upper  edges  either  smooth 
or  fimbriated  (figs.  1  a  and  1  b,  pi.  78).  These  columns  have  usually  a  distinct  round 
alimentary  canal,  with  the  upper  and  lower  surface  marked  by  fine  rays,  more  deeply 
impressed  near  the  edge.  In  other  parts  of  the  column,  where  the  plates  are  more  nearly 
equal  in  size,  the  upper  and  lower  surfaces  have  a  pentapetalous  impression  or  elevation 
radiating  from  the  alimentary  canal.  This  character,  in  fine,  becomes  the  prominent  and 
characteristic  one  of  the  greater  proportion  of  the  fragments  of  columns  which  we  find ; 
and  they  present  all  the  variety  of  broad  equal  smooth  joints  with  even  surfaces,  or  of 
similar  joints  with  a  thin  plate  interposed,  and  of  columns  composed  of  moniliform  joints 
with  smaller  ones  between  ;  or  of  distant  rounded  joints,  sometimes  deviating  slightly  from 
a  cylindrical  form.  All  the  important  varieties  are  illustrated  by  figures. 

Plate  LXXVII. 

Fig.  1  a.  A  fragment  of  stone  with  two  small  specimens,  preserving  the  tentaculated  fingers. 

Fig.  1  b.  Figure  of  a  larger  specimen,  showing  the  character  of  the  plates  and  their  arrangement 

more  distinctly.  The  bases  of  the  fingers,  with  about  five  or  six  joints,  are  preserved  in  this 

specimen. 
Fig.  1  e.  The  upper  extremity  or  crown  of  the  last  specimen,  showing  the  capital  plates. 
Fig.  I  d.  The  same  enlarged. 
Fig.  1  e.  A  portion  of  the  surface  enlarged,  showing  the  form  and  character  of  the  plates,  and  the  strong 

radiating  ridges. 
Fig.  1  /  An  enlarged  figure,  showing  the  structure  and  arrangement  of  the  plates  as  described.  A 

small  portion  only  of  the  plates  of  the  fingers  are  represented,  but  there  are  no  subdivisions 

beyond  this  point 

Plate  LXXVIII. 

Fig.  1  a.  A  figure  of  a  specimen,  preserving  a  small  portion  of  the  column  and  the  entire  length  of 

the  fingers. 
Fig.  1  b.  Fragments  of  columns,  composed  of  alternating  larger  and  smaller  discs  with  angular  edges. 

suggesting  that  it  may  be  an  Apiocrinite,  which  proves  otherwise  on  examination.  From  his  account,  it  would 
appear  that  the  first  specimen  was  found  at  Cincinnati,  in  1837.  This  species  is  probably  one  of  those  named  in  Dr. 
Owen's  Catalogue ;  but  I  bare  never  seen  a  description  of  the  same,  nor  received  a  specimen  with  the  name  attached. 
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Fig.  1  e.  Section  of  the  same. 

Fig.  1  d.  Section  and  figure  of  a  similar  fragment  of  a  column  enclosed  in  a  coral. 

Fig.  1  e.  Fragment  and  section  of  a  column  where  the  discs  are  excavated  on  their  upper  side,  and 

have  plain  rounded  edges  with  a  penlapetalous  impression  on  the  extremities. 
Fig.  1  f.  Fragment  of  similar  character,  having  the  upper  edges  of  the  plates  fimbriated. 
Fig.  1  g.  Section  of  the  same,  enlarged. 

Fig.  1  A.  A  magnified  portion  of  1  f,  showing  the  fimbriated  edges  of  the  discs. 
Fig.  1  i.  Separate  plates  or  discs  of  a  similar  column,  showing  the  variable  character  of  the  marginal 

crenulations,  one  specimen  being  marked  by  six  prominent  angles. 
Fig.  1  k.  Two  figures,  showing  the  proportionate  size  of  the  larger  and  smaller  discs  in  the  columns, 

composed  of  plain  alternating  joints. 
Fig.  1  /.  A  fragment  of  slate,  with  impressions  of  various  discs  of  columns. 

Fig.  1  m.  Several  of  the  same  enlarged,  showing  their  analogy  with  the  preceding  and  following  forms. 
Fig.  1  n.  Fragment  of  a  column,  with  the  edges  of  the  discs  rounded  and  slightly  nodulose;  iiiter' 

mediate  plates  thin. 
Fig.  1  0.  Edges  of  the  discs  rounded  and  subnodulose;  intermediate  ones  thin,  nodulose. 
Fig.  1  p.  Edges  of  the  discs  rounded  and  smooth,  the  intermediate  ones  thin. 
Fig.  1  r.  Edges  of  the  discs  flat  and  broad,  the  intermediate  ones  thin. 
Fig.  I  «.  A  fragment  of  slate  with  moniliform  columns;  the  intermediate  plates  often  being  scarcely 

distinct,  while  in  others  they  are  half  as  thick  as  the  larger  ones. 
Fig.  1  t.  Large  fragments  of  columns  in  the  compact  slaty  rocks  of  the  Hudson-river  group,  with  the 

discs  thick,  the  intermediate  ones  being  scarcely  visible. 
Fig.  1  tt.  A  similar  fragment  of  a  column,  with  a  section  of  the  end,  showing  its  identity  with  the 

preceding  figures. 

These  figures  illustrate  nearly  all  the  varieties  of  form  usually  seen  in  the  columns 
of  this  species.  There  are  some  others  presenting  deviations  greater  than  those  figured,  of 
which  I  have  some  doubt  as  to  their  specific  identity,  and  therefore  do  not  give  them  in 
this  place.  I  have  also  entertained  some  doubt  as  to  the  propriety  of  uniting  the  figures 
from  1  n,  pi.  78,  onwards  with  the  preceding,  since  I  have  not  been  able  to  trace  a  positive 
connection  between  the  remote  forms,  though  fig.  1  e,  which  is  clearly  identical  with  the 
preceding  figures  of  columns,  presents  the  penlapetalous  impression  on  the  extremity  of 
the  discs. 

Position  and  locality.  This  one  is  the  most  common  species  of  this  family  in  the  western 
extension  of  the  formation,  occurring  at  Cincinnati  (0.),  Maysville  (Ky. ),  and  Madison 
•(Indiana).  In  numerous  localities  in  New- York,  fragments  of  the  columns  are  abundant, 
but  I  have  never  been  able  to  find  the  body.  Fragments  of  columns,  well  preserved,  are 
abundant  in  western  localities.  Those  figured  are  from  Cincinnati  (Ohio),  Maysville 
(  Kentucky  ) ,  Pulaski,  Turin,  Loraine,  Boonville,  and  other  places  in  New-York. 

(State  Collection.) 

I  am  indebted  to  Mr.  Joseph  Clarke,  to  Mr.  Anthony,  and  to  Mr.  Carly  of  Cincinnati, 
for  beautiful  specimens  of  this  species. 

36* 
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129.     1.    TENTACULITES  FLEXUOSA. 

Pi.  LXXVIII.  Figs.  3  o,  b. 

Reference  pag,  92,  pi.  39,  fig.  0  of  this  report. 

TentaeuiiteM.     Emmons,  Geol.  Report,  1S42,  pag.  404,  fig.  6. 

Compare  ComutUes  aerpulariiu,  Schi/>theim.    MuRcaisoN,  Sil.  System,  pag.  627,  pi.  26,  figs.  5-8. 

This  species  is  equally  as  abundant  in  the  rocks  of  the  Hudson-river  group  as  in  the 
Trenton  limestone.  In  the  latter  it  often  attains  a  greater  length,  and  is  nearly  straight  or 
simply  curved.  The  flexuous  character,  therefore,  may  not  be  constant  or  essential  in 
distinguishing  the  species,  though  I  have  not  seen  perfectly  straight  specimens.  In  the 
shales  and  ferruginous  shaly  sandstones  of  the  Hudson-river  group,  the  moulds  only  of  this 
species  are  found,  and  the  fine  longitudinal  striae  are  rarely  well  preserved.  It  is  distinct 
from  either  of  the  species  described  by  Mr.  Mdechison,  from  the  Caradoc  sandstone.* 

Fig.  2  a.  Fragment  of  the  stone  with  several  specimens  a,  a,  a,  associated  with  corals,  shells,  etc. 
Fig.  2  i.  A  specimen  enlarged,  showing  the  longitudinal  striae. 

Position  and  locality.  In  the  middle  and  higher  parts  of  the  Hudson-river  group  at 
Turin,  Boonville,  Loraine,  Pulaski,  and  other  places  in  New- York  ;  at  Cincinnati  (  Ohio  ), 
Maysville  (  Kentucky  ) ,  and  Madison  (  Indiana ) . 


NOTE  TO  THECRINOIDEA. 
Since  this  volume  will  be  published  without  the  elementary  portion,  which  is  in  pre- 
paration, and  will  form  a  part  of  the  next  volume,  the  following  explanations  are  given  of 
the  signs  used  in  designating  the  structural  arrangement  of  these  animals.  Those  only 
are  given  which  are  used  in  the  plates  of  this  volume. 

The  hand. 
The  fingers. 
Pectoral  plates. 
Capital  plates. 
Cuneiform  arm-joint. 
First. 
Second. 

Joint,  as  L,  first  costal ;  L,  second  costal,  ettf. 
-,  arm-joints. 

•  In  the  description  of  this  species,  I  had  overlooked  the  analogy  in  its  mode  of  growth  to  that  of  the  Comulitcs 
terpulariui,  so  fully  illustrated  by  Mr.  Muhchison.  The  structure,  however,  is  quite  different,  being  annulated  by 
sharp  equal  ridges,  and  not  composed  of  sections  of  different  sizes,  one  proceeding  from  the  other.  The  apparently 
septate  character,  shown  in  a  single  large  individual  in  the  Trenton  limestone,  may  indicate  a  structure  incompatible 
with  the  true  TENTAcuLrrcs.  Its  geological  position  is  below  that  of  the  Comulitet  serpularixu ;  and  should  further 
examination  and  comparison  prove  it  to  be  generically  allied  to  that  one,  it  will  form  a  distinct  species. 


B. 

Base  of  attachment 

M. 

E. 

Pelvis. 

N. 

F. 

Costal  plate  or  joint. 

a 

G. 

Intercostal  plate  or  joint 

R. 

H. 

Scapular  plate. 

K. 

r 

I. 

Interscapular  plate. 

a. 

J. 

Irregular  interscapular  plata 

b. 

K. 

Arms. 

d. 

I. 

Cuneiform  joint 
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BRACHIOPODA  OF  THE  UTICA  SLATE  AND  HUDSON-RIVER  GROUP. 

Plate  LXXIX. 

Few  species  of  this  class  are  known  in  the  Utica  slate,  and  the  individuals  rarely  found 
are  specifically  identical  with  those  of  the  Trenton  limestone.  As  the  shales  become  less 
carbonaceous  and  lighter  colored,  with  an  admixture  of  arenaceous  and  calcareous  matter, 
some  of  the  species  so  abundant  in  the  Trenton  limestone  again  make  their  appearance 
in  great  force,  and  characterize  the  strata  in  almost  all  localities.  Although,  from  the 
nature  of  the  mass,  they  are  in  a  different  condition,  they  nevertheless  preserve  all  the 
peculiarities  of  the  same  species  in  a  lower  position;  while  the  absence  of  the  shell,  and 
the  abundance  of  moulds  of  the  interior  and  exterior  surface,  have  induced  an  opinion 
that  (here  are  several  distinct  species.  This  remark  is  peculiarly  applicable  to  the  Lepteena 
altemata,  which  is  rarely  found  preserving  its  shell  entire,  while  the  impressions  of  the 
outer  and  inner  surface  are  abundant.  This  species  has  already  ( pages  102,  103  and  104, 
PI.  31  and  31  a  of  this  volume )  been  fully  illustrated,  and  a  few  figures  presenting  its 
appearance  and  character  in  this  group  are  given  in  the  present  connection. 

It  should  be  borne  in  mind,  however,  that  comparatively  few  of  the  Trenton  limestone 
species  of  Brachiopoda  are  found  in  the  strata  of  this  group,  the  larger  portion  ceasing 
their  existence  with  that  rock.  The  forms  given  on  Plate  Ixxix  are  nearly  all  that  usually 
occur ;  the  Lepteena  altemata,  L.  sericea  and  Orthis  testudinaria  being  quite  abundant, 
while  the  Jltrypa  and  Lingula  are  rare.  At  the  same  time  we  find  two  other  species  of 
Orthis,  which  have  not  been  observed  in  the  limestone  below.  The  same  horizon,  in  the 
western  extension  of  the  formation,  gives  us  not  only  the  Trenton  limestone  species, 
but  also  several  others  not  known  within  New-York.  The  few  species  occurring  in  this 
position  in  New- York,  differing  from  those  known  in  the  Trenton  limestone,  are  not  therefore 
to  be  regarded  as  offering  any  important  distinction  between  the  two  portions  of  the  group  ; 
for  we  shall  doubtless  yet  find  many  more  in  the  lower  limestones  than  we  now  know. 


133.     7.    LINGULA  QUADRATA. 

Pu  LXXIX.  Figs.  1  o,  b. 

Reference  pag.  96,  pi.  30,  fig.  4,  of  this  volume. 

Lingula  rectilaterU,  Conrad,  MS.     Emmons,  Geol.  Report,  1842,  pag.  399,  fig.  6. 

I  am  unable  to  perceive  any  essential  difference  between  this  shell  and  the  L.  quadrata 
of  the  Trenton  limestone.  The  figure  given  by  Prof.  Emmons  has  the  sides  straighter  and 
the  upper  extremity  more  pointed  than  the  original  specimen.  In  two  specimens  examined 
there  is  a  slight  difference  in  the  form,  owing  in  part  to  compression  ;  but  there  is  no  more 
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deviation  than  is  often  observed  in  the  same  shell  in  the  limestone.  The  surface  is  marked 
by  concentric  lamellose  striae,  and  the  centre  by  nearly  equal  longitudinal  striae ;  the  sides 
are  more  or  less  straight,  the  base  rounded  with  the  upper  extremity  often  subcuneate, 
having  the  slopes  nearly  direct.  The  base  is  sometimes  nearly  straight,  and  the  shell 
resembles  L.  leioisii. 

Figs.  I  a,  b.  Figures  of  two  specimens,  showing  the  difference  ordinarily  seen  in  the  form  of  this  fossil. 
Fig.  1  e.  A  portion  of  the  surface  magnified. 

Position  and  locality.  In  the  soft  argillaceous  shales  in  the  lower  part  of  the  group  at 
Loraine,  Turin,  and  other  places.  (State  Collection.) 

141.    4.    LEPTiENA  ALTERNATA. 

Pu  LXXIX.  Figs  2  a  -  /. 
Reference  pag.  102,  pi.  31  and  31  a,  of  this  volume. 
Slrophomena  nantta.     Conrad,  Jour.  Acad.  Nat.  Sciences,  Vol.  viii,  p.  160. 

—  —  Emmons,  Geol.  Report,  1842,  pag.  403,  fig.  3. 

StropAomena.     Id.  lb.  pag.  403,  fig.  2. 

This  species  occurs  under  a  variety  of  conditions,  and  often  presents  a  different  aspect 
from  the  same  in  the  Trenton  limestone  ;  but  a  comparison  of  several  hundred  specimens 
has  convinced  me  that  it  is  identical.  The  casts  of  the  interior  are  striato-punctate,  as  in  all 
the  Leptjena  ;  and  the  alternating  character  of  the  striae  is  not  well  preserved,  or  even  at 
all  visible.  The  circumstance  of  having  one  or  two  of  the  central  lines  larger  than  the 
others  is  often  observed,  and  we  have  the  same,  already  noticed,  in  those  of  the  limestone. 
This  character,  therefore,  which  has  been  regarded  as  reliable  for  distinguishing  it  from 
L.  altemata  and  L.  deltoidea,  is  of  no  importance.  It  presents  in  these  rocks,  as  in  the 
limestone  below,  all  the  varieties  from  forms  acutely  nasute  in  front,  to  those  of  regularly 
curved  outline,  and  entire  absence  of  this  character. 

The  impression  of  the  outer  surface  of  the  shell,  so  often  preserved  in  these  rocks,  shows, 
in  a  very  perfect  manner,  the  beautiful  fascicles  of  striae,  separated  by  larger  ones.  This 
character,  however,  is  not  always  evident ;  neither  does  it  exist  equally  in  all  specimens. 
In  a  few  localities  we  find  this  species  with  the  shell  perfect,  showing  in  all  its  variety  the 
same  character  which  the  species  every  where  exhibits,  and  which  is  even  more  strongly 
marked  and  better  preserved  than  is  usual  in  the  limestone.  The  most  interesting  parts  of 
the  shell,  however,  are  the  moulds  of  the  interior  of  the  valves,  which  are  never  found  in 
the  Trenton  limestone.  These  reveal  important  characters  of  the  species,  on  which  we 
may  rely  in  distinguishing  it  from  others. 

Fig.  2  a.  Mould  of  the  interior  of  the  convex  valve  of  this  species,  showing  t!'.e  form  of  the  visceral 

impression,  the  oblique  teeth,  etc.  The  nasute  character  is  well  preserved. 
Fig.  2  b.  Figure  of  a  similar  specimen,  where  the  nasute  character  is  less  conspicuous. 
Fig.  2  c.  A  smaller  specimen  of  the  same  character,  showing  a  slight  contraction  in  front. 

The  entire  surface  in  such  specimens,  when  well  preserved,  is  striato-punctate. 
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Fig.  2  d.  A  portion  of  the  surface  of  one  of  these  enlarged,  showing  the  striato- punctate  character. 
Fig.  2  e.  A  cast  of  a  large  symmetrical  specimen,  showing  the  same  characters  of  the  surface,  form  of 

visceral  impression,  etc. 
Fig.  2  /  The  impression  made  by  the  outside  of  the  convex  valve  of  this  species,  showing  the  fascicles 

of  strias  in  a  perfect  manner.  Specimens  like  this  and  the  preceding  are  often  found  in 

connection,  giving  the  impressions  made  by  the  two  sides  of  the  valve. 
Fig.  2  g.  A  small  specimen,  preserving  the  shell,  and  showing  the  strisB  in  interrupted  fascicles. 
Fig.  2  ^t-  A  portion  of  the  surface  enlarged. 
Figs.  2  A,  t.  Figures  of  specimens  which  still  preserve  a  part  of  the  shell,  having  the  striae  in  broad 

fascicles  of  small  ones  separated  by  larger  ones. 
Fig,  2  k.  Interior  of  the  concave  valve,  showing  the  two  small  teeth  on  the  hinge  line,  with  three 

diverging  callosities. 
Fig.  2  I.  Mould  of  the  interior  of  the  flat  valve,  showing,  the  two  cavities  made  by  the  teeth,  and  the 

impressions  of  the  radiating  callosities. 

« 
The  general  aspect  of  this  species,  as  it  occurs  in  the  shaly  and  arenaceous  strata  of  this 
group,  is  more  nearly  like  the  same  in  the  Blue  limestone  of  Ohio  and  other  western 
localities,  where  there  is  a  considerable  admixture  of  argillaceous  matter  in  the  mass.  In 
both  the  Hudson-river  group  of  New-York,  and  the  western  extension  of  the  same  strata, 
where  there  are  frequent  alternations  of  shaly,  arenaceous  and  calcareous  matter,  there  is 
a  greater  variety  in  form  and  appearance  of  the  fossils.  This  species,  therefore,  in  the 
numerous  localities  within  this  State,  presents  much  diversity  of  appearance,  depending 
upon  the  character  of  the  rock,  or  upon  the  partial  preservation  of  the  shell. 

Position  and  locality.  The  most  prolific  localities  of  this  species  in  this  group  are  Pulaski, 
and  Washingtonville,  in  Oswego  county  ;  near  Rome,  Oneida  county ;  near  Boonville, 
Turin,  and  Martinsburgh,  in  Lewis  county.  It  is  equally  abundant  in  numerous  localities 
on  the  north  side  of  Lake  Ontario.  (State  Collection.) 


146.    9.    LEPT^NA  SERICEA. 

Pi..  LXXIX.  Figs.  3  a,  b. 
Reference  pag.  110,  pi.  31  b,  or  this  volume. 

This  species  is  often  quite  abundant  in  the  rocks  of  this  group,  extending  almost  to  its 
highest  limit.  The  shell  is  usually  removed,  and  specimens  are  found  mostly  in  the  form  of 
moulds  or  impressions  of  the  shell.  In  some  localities,  when  well  preserved,  the  alternating 
stronger  striae  are  more  distinct  than  in  those  of  the  Trenton  limestone. 

Fig.  3  a.  A  mould  of  the  interior  of  the  shell. 

Fig.  3  b.  An  enlarged  portion,  showing  the  striato-punctate  character  of  the  surfaca 

Position  and  locality.  This  species  is  found  in  all  the  localities  with  the  preceding,  and 
rarely  in  the  Ulica  slate.  (State  Collection.) 


288  PAUEONTOLOOY   OP   NEW-TOSK. 

155.    2.    ORTHIS  TESTUDINARIA. 

Pl.  LXXIX.  Figs.  4  a,  b,  c,  d>  e. 
Reference  p*g.  117,  pi.  32,  of  thii  volume. 
In  the  shales  of  this  group,  this  species  is  rarely  preserved  with  the  shell  entire ;  casts 
of  the  interior,  or  impressions  of  the  exterior  of  one  or  both  valves,  being  the  usual  form 
in  which  it  is  found.  In  some  situations,  it  is  almost  equally  as  abundant  as  in  the  Trenton 
limestone,  and  often  attains  a  larger  size  than  in  that  rock. 

Figs.  4  a,  b.  Casts  of  the  interior  of  the  dorsal  valve. 
Fig.  4  e.  Cast  of  the  interior  of  the  ventral  valve. 
Fig.  4  d.  A  similar  cast,  more  strongly  impressed  by  the  striae. 

Fig.  4  e.  A  fragment  of  the  impression  of  the  outer  side  of  the  ventral  valve,  showing  the  fine  concentric 
stris,  which  crenulate  the  diverging  striae. 

These  forms  are  the  common  ones  in  the  shales  and  shaly  sandstones  of  this  group.  It 
is  rarely  that  we  find  casts  in  the  Trenton  limestone,  and  almost  equally  rare  to  find  the 
shell  preserved  in  this  group.  In  this  condition,  it  presents  some  slight  differences  from  the 
same  shell  in  the  limestone  below ;  but  it  is  by  no  means  a  distinct  species,  as  has  been 
represented. 

Position  and  locality.  This  species  rarely,  or  never,  appears  in  the  Utica  slate,  but  re- 
appears near  the  middle  of  the  Hudson-river  shales,  and  continues  nearly  to  their 
termination  j  being  abundant  at  Turin,  Loraine,  Pulaski,  and  other  places.  It  is  more 
rarely  found  in  the  vicinity  of  the  Hudson  river,  and  in  the  Mohawk  valley. 

(State  ColUetion.) 

341.     19.     ORTHIS?  ERRATIC  A   (n.yp.). 

Pl.  LXXIX.  Figs.  5  a,  b,  c,  d,  e,f. 

Subhemispherical,  orbicular  ;  dorsal  valve  very  convex,  with  the  mesial  portion  abruptly 
elevated,  flat  above ;  ventral  valve  convex  at  the  sides,  depressed  in  the  middle,  and 
considerably  elevated  in  front  $  surface  marked  by  fine  simple  uniform  stria:. 

This  species  is  usually  found  in  great  numbers,  in  erratic  masses  of  the  sandstones  of 
this  formation,  associated  with  Orthis  testudinaria,  Cyrtolites  ornatus,  and  other  fossils  of 
the  group.  It  has  rarely  been  found  in  the  rocks  in  place.  It  is  distinguished  from  Orthis 
testudinaria,  which  it  most  resembles,  by  its  more  rotund  form,  and  broader  mesial 
elevation  and  depression ;  the  striae  .are  also  more  simple  and  straight,  scarcely  curving 
towards  the  cardinal  margin.  It  is  unknown  in  the  Trenton  limestone. 

Figs.  5  a,  b.  Dorsal  and  ventral  views  of  the  cast  of  a  large  specimen. 

Fig.  5  e.  Ventral  view  of  a  small  specimen. 

Fig.  5  d.  Front  view  of  a  larger  specimen. 

Fig.  5  e.  Cardinal  view  of  a  large  specimen. 

Fig.  5  /.  Profile  view  of  a  moderately  convex  specimen. 
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Position  and  locality.  Near  Washingtonville,  Oswego  county,  in  the  central  part  of 
the  group,  and  in  transported  fragments  in  all  the  southern  counties  of  the  State  ;  often 
abundant.  {State  GolUttion.) 


342.    20.     ORTHIS  CENTRILINEATA   (n.  jp.). 

Pi,.  LXXIX.  Figs.  5  a,  i,  e. 

Semioval ;  length  and  breadth  nearly  equal ;  dorsal  valve  moderately  convex ;  striae 
about  thirty,  bifid  or  trifid  towards  the  margin ;  cast  of  the  visceral  impression  bilobate, 
small,  narrow,  sublinear,  with  a  depressed  line  extending  from  the  centre  towards  the 
base  of  the  shell. 

The  specimens  of  this  species  yet  seen  are  casts,  with  a  small  portion  of  the  shell 
remaining.  It  approaches  more  nearly  to  0.  dichotoma  of  the  Trenton  limestone,  than  to 
any  other  species  known  to  me;  but  the  striae  are  more  numerous  and  often  trifid,  and  the 
dorsal  valve  less  convex.  It  is  readily  distinguished  from  0.  testudinaria,  with  which  it  ia 
associated,  by  the  slightly  elevated  convex  valve,  and  the  stronger  radiating  striae,  which 
show  no  evidence  of  concentric  striae.  It  bears  some  resemblance  to  Orthis  vespertilio  of 
Mdechison,  but  is  uniformly  smaller,  and  evidently  distinct. 

Fig.  5  a.  A  specimen  of  the  natural  size. 

Fig.  5  A.  A  magnified  portion  of  the  cardinal  line,  and  visceral  impression.     ; 

Fig.  5  e.  Several  striae  enlarged,  showing  the  bifid  and  tiifid  character. 

Position  and  locality.  This  species  is  found  associated  with  Orthis  testudinaria,  Trinucleus, 
and  crinoidal  columns,  in  the  higher  part  of  the  group,  at  Loraine,  Jefferson  couiity,  and 
at  Turin  in  Lewis  county.  (State  Collection.) 


186.     19.     ATRYPA  INCREBESCENS. 

Pu  LXXIX.  Fig.  6. 
Refetence  pag.  146,  pi.  33,  fig*.  13  a  -  y,  of  thii  volume. 

This  species  is  of  frequent  occurrence  in  the  lower  part  of  the  Hudson-river  group, 
rarely  attaining  a  larger  size  than  the  figure  given.  It  is  always  crushed,  and  is  not  readily 
recognized  as  identical  with  that  of  the  Trenton  limestone. 

Position  and  locality.  In  the  Utica  slate,  at  Turin,  Lewis  county,  and  in  the  shales  of 
the  Hudson-river  group  at  the  same  place,  and  at  Loraine.  (State  Collection.) 

In  addition  to  the  preceding  forms,  the  Atryipa  modesta  (  see  page  141  )  occurs  in  the 
upper  part  of  the  Utica  slate ;  and  very  rarely  fragments  or  casts  of  some  other  Trenton 
limestone  species  are  found,  either  in  this  slate  or  in  the  Hudson-river  group.  They  are^, 
however,  by  no  means  characteristic  of  the  rocks  of  this  formation. 
I  Palaeontology.]  37 
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343.     5.     ORBICULA?  SUBTRUNC ATA   (n.sp.) • 
Pi>  LXXIX.  Figs.  7  a,  b. 

Ovate-orbicular,  depressed,  marked  by  fine  concentric  striaB  ;  apex  small,  excentric ;  the 
broader  extremity  often  subtruncate,  having  an  appearance  like  Metoptoma. 

This  species  is  abundant  in  some  localities,  covering  large  surfaces  of  the  shaly  sandstones, 
or  distributed  through  the  mass.  In  the  latter  condition  it  is  obscure  and  not  readily  detected. 

Fig.  7  a.  A  small  fragment,  with  several  individuals  of  this  fpecies  upon  the  surface. 
Fig.  7  b.  A  single  specimen,  enlarged. 

Position  and  locality.  In  the  central  and  upper  part  of  the  group,  at  Loraine  and  Turin, 
and  probably  at  other  places.  («<<»'<  Collection.) 

344.  6.     0RBICULA1  CRASSA  (n.  */).). 

Pi..  LXXIX.  Figs.  8a,b. 

Ovate-orbicular,  with  the  apex  near  the  narrower  extremity ;  apex  obtuse ;  surface 
marked  by  strong  concentric  wrinkles,  and  fine  radiating  striae. 

These  characters  are  preserved  in  the  cast,  a  small  portion  only  of  the  shell  remaining 
upon  the  specimen. 

Fig.  8  a.  The  specimen  of  the  natural  size. 

Fig.  8  b.  A  part  of  the  surface  enlarged,  showing  the  concentric  and  radiating  lines. 

Position  and  locality.  This  species  was  found  in  the  intercalated  calcareous  strata,  among 
the  shales  of  the  Hudson-river  group,  two  mjles  northeast  of  Troy. 

345.  7.     ORBICULA  CiEL ATA   (n.sp.). 

Pi..  LXXIX.  Figg.  9  a,  b,  c. 

Orbicular,  small ;  apex  excentric,  depressed  along  the  centre,  and  subplicated  near  the 
margins ;  surface  marked  by  fine  concentric  lines  and  minute  elevated  points,  giving  it 
the  appearance  of  being  covered  by  a  poriferous  coral. 

This  species  is  readily  distinguished  by  the  fine  papillose  markings,  which  sometimes 
appear  as  if  depressed  at  the  tip,  resembling  in  some'  degree  the  surface  of  the  0.  punctata 

of  MURCHISON. 

Fig.  9  a.  A  fragment  of  this  species. 

Fig.  9  b.  The  fragment  enlarged,  to  show  the  central  depression  and  lateral  plications. 
Fig.  9  «.  A  portion  of  the  surface  still  farther  enlarged,  showing  the  character  and  arrangement  of  the 
papillae. 

Position  and  locality.  The  fragment  figured  is  from  the  limestone  intercalated  with  the 
Hudson-river  shales,  near  Troy  ( from  Dr.  Skilton  ) .  I  have  a  similar  perfect  specimen, 
which  occurs  in  the  shales  of  the  Blue  limestone  of  Ohio,  from  Mr.  Clarke,  of  Cincinnati. 


.^■^ 
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ACEPHALA  OF  THE  UTICA  SLATE  AND  HUDSON-RIVER  GROUP. 
Plates  LXXX.,  LXXXI.  &  LXXXIJ. 

Among  the  Acephala,  not  mor6  than  three  species  are  known  in  the  Utica  slate  ;  and 
these,  with  one  exception,  are  continued  into  the  higher  shales.  In  the  shales,  and 
argillaceous  and  calcareous  sandstones  succeeding  th&  black  slate,  we  find  a  considerable 
accession  of  species,  which  are  unknown  in  the  limestone  below.  At  the  same  time,  several 
species  are  common  to  the  limestones  and  the  succeeding  shales  and  sandstones.  The 
Genus  Avicula,  of  which  the  species  in  the  limestone  are  somewhat  equivocal,  becomes 
well  characterized  in  two  species.  The  Genus  Ambonychia  is  represented  by  two  species 
quite  distinct  from  those  in  the  lower  strata ;  and  the  Genus  Modiolopsis  presents  very 
characteristic  forms,  which  are  much  more  numerously  developed  than  in  the  inferior 
limestone.  In  addition  to  these,  there  are  two  or  three  other  forms,  presenting  generic 
characters  not  observed  in  those  previously  described.  Two  of  these  (  Orthonota  and 
Cleidophords  )  become  more  distinctly  developed  in  succeeding  formations. 

The  comparative  abundance  of  species  and  individuals  of  the  Brachiopoda  and 
Acephala  in  these  strata  may  be  readily  appreciated  by  reference  to  the  plates  ( 79,  80, 
81  and  82) ,  where  the  species  of  each  are  represented. 

346.    3.     AVICULA  INSUETA. 

Pl.  LXXX.  Figs.  1  a,b. 

Aeieula  itxmeta.     Conrad  in  MS. 

—  —  Emmons,  Geol.  Report,  1842,  pag.  399,  fig.  5. 

Shell  obliquely  subrhomboidal,  depressed  convex  ;  hinge  line  extended  ;  anterior  wing 
short,  obtuse  or  rounded  ;  posterior  wing  triangular,  acute,  extending  a  little  beyond  the 
margin  of  the  shell  ;  surface  marked  by  unequal  concentric  striae  and  stronger  wrinkles, 
and  longitudinally,  along  the  middle  of  the  shell,  by  obscure  radii. 

This  fossil  bears  some  resemblance  to  other  species  of  the  genus  in  the  higher  strata,  but 
differs  essentially  on  a  careful  comparison. 

Fig.  1  a.  A  specimen,  natural  size.     1  b.  A  portioB  of  the  surface  enlarged. 

Position  and  locality.  This  species  occurs  in  the  lower  black  shale,  or  Utica  slate,  nt 
Canajoharie,  and  is  not  known  in  the  higher  part  of  the  group.  (State  Collection  ) 

37* 
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347.     4.     AVICULA  DEMISSA. 
Pl.  LXXX.  Figs.  2  a,  6. 

jimevia  demiua.     Cokhap,  Jour.  Acad.  Nat.  Sciences,  1842,  Vol.  viii,  pag.  243,  pi.  13,  fig.  3. 

—  —  Emmons,  Geol.  Report,  1842,  pag.  404,  fig.  2. 

Obliquely  subovate,  compressed,  extended  posteriorly  into  a  broad  triangular  wing  ; 
anterior  wing  short,  obtuse  ;  surface  marked  by  close,  sharp,  imbricating,  lamellose  striee ; 
posterior  wing  extending  beyond  the  line  of  the  posterior  extremity  of  the  shell ;  anterior 
and  posterior  margins  nearly  parallel,  and  but  slightly  oblique. 

This  species  is  characterized  by  the  sharp  elevated  concentric  striae,  which  are  crowded 
together  on  the  posterior  wing,  and  at  its  junction  with  the  body  of  the  shell.  The  shell 
presents  some  variations  in  form,  bnt  preserves  the  sharp  striae  in  all  the  specimens  seen. 

Fig.  2  <i.  A  large  perfect  specimen,  which  is  more  elevated  than  usual. 
Fig.  2  b.  The  impression  of  a  smaller  specimen  in  sandstone. 

Position  and  locality.  This  species  is  found  in  the  higher  part  of  the  Hudson-river  group, 
near  Rome,  Oneida  county,  and  at  Pulaski.  It  likewise  occurs  in  the  same  position  in  Ohio. 
Rolled  fragments  of  the  calcareous  portions  of  the  group,  containing  this  shell,  are 
frequently  found  on  the  south  shore  of  Lake  Ontario.  (State  ColUcHm) 

348.    5.     AVICULA?  DESQUAMATA. 

Pl.  LXXX.  Figs.  3  a,  b. 
Suborbicular,  convex  in  the  middle  ;  beak  nearly  central ;  hinge  line  slightly  extended 
on  each  side ;  surface  scaly,  or  with  elevated  imbricating  lamellae,  which  desquamate, 
giving  the  surface  a  rough  scaly  appearance. 

The  characters  of  this  species  are  not  clearly  decided,  though  it  appears  referable  to  the 
Genus  Avicula. 

Fig.  3  *.  A  specimen,  natural  size.     3  b.  An  enlarged  portion  of  the  surface. 

Position  and  locality.  This  species  has  been  found  only  in  the  calcareous  beds  associated 
with  the  shales  of  the  Hudson-river  group,  near  Troy. 

349.     7.     AMBONYCHIA  RADIATA. 
Pl.  LXXX.  Figs.  4a-/. 

Pterinta  earinata.     Conbad,  Ann.  Geol.  Report,  1839,  p.  114  ;  1839,  p.  83. 

—  —  Vanuxem,  Geol.  Report,  pag.  65,  fig.  1. 

—  —  Emmons,  Geol.  Report,  pag.  402,  fig.  1. 
Compare  Pterinta  earinata,  Gouortrs*,  Vol.  ii,  pag.  136,  tab.  119,  fig.  8. 

Equivalve,  obliquely  obovate,  extending  into  acute  curving  beaks ;  anterior  slope  nearly 
straight  above,  and  rounded  below ;  posterior  slope  oblique,  scarcely  alate  ;  surface  marked 
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by  twenty-five  to  forty  strong  simple  radii,  which  are  crossed  by  fine  concentric  striae ; 
radii  flattened  upon  the  top ;  the  intermediate  spaces  are  regularly  concave  grooves, 
narrower  than  the  radii,  and  marked  by  the  concentric  striae. 

This  species  has  usually  been  referred  to  Pterinea  carinata  of  Goldfuss,  but  it  appears 
to  me  specifically  distinct.  The  figure  of  that  author,  which  is  larger  than  figs.  4  a,  6  of 
our  plate,  represents  the  shell  as  having  twenty-three  or  twenty-four  radii,  which  are 
proportionally  stronger  than  in  this  shell,  while  specimens  of  equal  size  with  the  figure  of 
Goldfuss  have  from  thirty-five  to  forty  radii  upon  each  valve.  On  this  account,  principally, 
I  am  disposed  to  consider  the  succeeding  species  as  identical  with  that  of  Goldfuss. 

I  regard  both  this  and  the  following  species  as  differing  sufficiently  from  Pterinea  of 
Goldfuss  to  be  separated  from  that  genus,  and  to  constitute  species  under  the  Genus 
Ambonychia,  which  is  destitute  of  an  anterior  wing,  while  the  posterior  side  is  expanded, 
though  scarcely  alate,  never  showing  the  distinct  wing  which  marks  the  Avicula  and 
nearly  all  the  species  of  Pterinea. 

Fig.  4  a,  b.  The  right  and  left  valves  of  different  specimens  of  this  species. 

Fig.  4  e.  A  smaller  individual,  with  the  radii  distinctly  marked,  and  more  than  thirty  in  number. 

Fig.  4  i.  A  young  specimen,  with  the  radii  finely  marked. 

Fig.  4  «.  A  portion  of  the  surface,  enlarged. 

Fig.  4  /  A  cast  of  the  interior  of  the  right  valve.  The  posterior  slope  shows  a  straight  well  defined 

impressed  hne. 
Fig.  4  A.  Profile  view  of  a  specimen  preserving  both  valves. 
Fig.  4  i.  Lateral  view  of  the  same.  The  difference  in  form  between  this  and  the  preceding  specimens 

is  due  to  pressure. 
Fig.  4  k.  Enlarged  portion  of  the  surface,  showing  the  same  structure  as  4  «. 
Fig.  4  _;'.  A  large  specimen,  incrusted  at  its  base  with  a  coral,  of  which  an  enlarged  portion  is  given 

in  the  fig.  4  g. 
Fig.  4  ^  An  impression  of  a  part  of  the  valva  of  a  very  large  and  strongly  ribbed  specimen. 

These  specimens,  though  from  different  and  widely  distant  localities,  have  all  the  same 
essential  characters,  and  the  radii  are  always  smaller  and  more  numerous  than  the  one 
cited.  It  differs  from  the  ^.  bellistriata  and  j3.  orbicularis  of  the  Trenton  limestone,  both 
of  which  have  finer  radii  and  are  of  different  form. 

Position  and  locality.  This  is  one  of  the  most  common  fossils  of  the  Hudson-river  group, 
being  found  throughout  the  greater  part  of  its  thickness,  but  is  unknown  in  the  Trenton 
limestone  or  Utica  slate.  It  is  abundant  at  Boonville  and  Turin,  in  Lewis  county;  at 
Loraine,  Jefferson  county ;  at  Pulaski,  Washingtonville  and  Mexico,  Oswego  county ;  near 
Rome  in  Oneida  county;  and  I  have  seen  a  single  specimen  from  the  altered  slates  near 
Waterford,  Saratoga  county.  This  species  is  likewise  common  in  many  western  localities, 
and  I  have  specimens  from  Cincinnati  and  Oxford  (  Ohio ) ,  Madison  ( Indiana ),  and 
Maysville  (  Kentucky  ) . 
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350.    8.     AMBONYCHIA  CARINATA. 

Pl.  LXXX.  Fig».  8  o,  b. 

PUrmta  carinata.     Gou>rvw,  Petrefacta,  Vol.  iit  p«g.  136,  pi.  119,  fig.  S. 
Not  Pterinea  earinata  of  Conkxd,  Vanuxem  and  Emmons,  loc.  cit. 

Shell  ovate,  oblique,  ventricose ;  anterior  margin  abruptly  declining  from  the  beaks,  and 
rounded  below  ;  posterior  margin  oblique,  expanded,  scarcely  alate ;  beaks  acute ;  cardinal 
margin  short ;  surface  marked  by  about  twenty-four  equal  rounded  radii,  which  are  slightly 
oblique,  in  a  direction  from  the  posterior  margin  above,  to  the  anterior  margin  below  ;  radii 
equal  to  the  interspaces. 

The  specimen  figured  and  described  has  the  shell  nearly  or  entirely  removed,  so  that 
the  finer  concentric  striae,  which  doubtless  existed,  cannot  be  discovered.  This  species  is 
more  ventricose  than  the  preceding,  the  radii  stronger  and  fewer  in  number,  and  they 
have  an  oblique  direction,  which  is  not  noticed  in  that  species.  I  have  seen  one  or  two 
other  similar  specimens,  leaving  no  doubt  of  the  permanency  of  the  characters  which 
clearly  distinguish  it  from  the  last.  This  is  probably  identical  with  the  one  described  by 
GoLDFUss,  who  cites  "  Lewistown  in  Oneida  country,"  as  its  locality;  and  the  rock,  "  the 
Graywacke,"  is  doubtless  the  argillaceous  sandstone  of  the  Hudson-river  group.  There 
has  heretofore  existed  some  doubt  whether  the  common  species  of  this  group  was  the  one 
described  by  Goldfuss  ;  and  since  the  discovery  of  another  more  nearly  resembling  the 
figure  of  that  author,  we  may  retisonably  conclude  the  latter  to  be  the  true  Pterinea  earinata. 

Fig.  5  a.  Left  valve  of  this  species. 

Fig.  5  b.  Profile  view,  showing  both  valves.  The  apparent  inequality  of  the  beaks  is  produced  by  a 
slight  displacement  from  pressure. 
I 
Position  and  locality.  All  the  specimens  of  this  species  which  have  fallen  under  my 

observation  are  from  loose  masses  of  the  rock  ;  but  its  association  with  Cyrtolites  ornatus, 
and  other  well  known  fossils  of  the  group,  leaves  no  doubt  of  its  true  position. 

351.     11.     MODIOLOPSIS  MODIOLARIS. 

Pi..  LXXXI.  Figs,  la-g;  Pi..  LXXXII.  Fig.  1. 

Pterinea  modiolarit.    Conrad,  Ann.  Geol.  Report,  1S38,  p.  118;  1839,  p.  63. 
Cypriearditet  modiolarit,  and  C.  angiutifroru.    Conrad,  Ann.  Geol.  Report,  1841,  p.  52. 

—  ovata.    Conrad,  Ann.  Geol.  Rep.  New-York,  1841,  p.  52. 
.—  ovata.    Emmons,  Geol.  Report,  1842,  pag.  403,  fig.  2. 

—  angtutifrom.     Id.  lb.  pag.  405,  fig.  1. 

Not  Cypricarditet  modiolaris,  Emmonh,  Geol.  Report,  1842,  pag.  403,  fig.  4. 

Compare  Modiola  exparua,  Portlock,  Geol.  Rep.  Londonderry,  pag.  425,  pi.  33,  fig.  6. 

Somewhat  obliquely  oblong-ovate,  narrowed  before,  expanded  and  obliquely  truncated 
posteriorly  ;  basal  margin  usually  contracted,  or  slightly  arched  upwards ;  cardinal  line 
extended,  straight  or  slightly  curved  ;  beaks  moderately  prominent,  near  the  anterior 
extremity ;  an  oblique  scarcely  defined  ridge,  extending  to  the  posterior  basal  margin ; 


UTTCA   SLATE   AND   HUDSON-RIVER   GROUP.  295 

surface  marked  by  concentric  undulations ;  muscular  impression  distinct,  close  to  the 
anterior  extremity. 

This  fossil  presents  considerable  variation  in  form,  which  has  given  rise  to  the  establish- 
ment of  several  species,  founded  either  upon  natural  or  accidental  characters.  The  name 
of  Pterinea modiolaris hais  priority;  and  since  the  species  possesses  all  the  essential  characters 
of  the  Genus  Modiolopsis,  I  have  adopted  it  under  that  name,  giving  the  others  as  syno- 
nymes,  with  illustrations  of  the  forms  on  which  they  are  founded.  The  more  extreme 
forms  might  be  regarded  as  distinct,  did  we  not  find  numerous  intermediate  ones,  showing 
a  gradation  from  one  to  the  other.  The  shell  is  more  or  less  convex,  depending  on  pressure, 
which  sometimes  obliterates  the  prominent  oblique  elevation  extending  backwards  from 
the  beak.  Owing  to  the  same  cause,  also,  the  beak  is  more  or  less  prominent ;  and  pressure 
in  different  directions  changes  the  form  of  the  shell. 

Fig.  1  a.  A  specimen  preserving  the  two  valves  in  connection,  showing  the  hinge  line,  and  the  muscular 
impression,  which  produces  an  elevation  upon  the  outer  surface  of  the  shell.  This  is  one  of 
the  most  perfect  forms,  and  the  one  to  which  Mr.  Conrad  applied  the  name  of  modiolaris. 

Fig.  1  b.  Another  specimen  preserving  the  two  valves,  which  are  laterally  compressed.  The  anterior 
extremities  are  narrowed,  and  somewhat  obtusely  pointed.  This  is  the  original  of  C.  a?i- 
guslifrons  of  Conrad  ;  but  since  there  are  several  intermediate  forms  allying  it  to  the 
previous  figure,  I  have  no  hesitation  in  uniting  the  two  as  identical. 

Fig.  1  e.  A  single  valve,  with  the  posterior  extremity  more  regularly  rounded,  and  the  hinge  line 
curved.  The  shell  is  less  compressed  than  fig.  1  a,  though  in  other  respects  similar. 

Fig.  1  i.  A  smaller  and  shorter  specimen,  having  a  form  similar  to  1  a,  with  the  base  not  contracted 
or  arched.  There  are  other  forms  intermediate  between  this  one  and  fig.  1  a. 

Fig.  1  e.  A  small  specimen,  contracted  at  the  anterior,  and  expanded  towards  the  posterior  extremity. 
The  base  is  arched,  and  the  hinge  line  apparently  curved.  This  is  the  form  of  C  ovata  of 
Mr.  Conrad,  the  original  remaining  in  the  State  Collection.  It  is  not  difficult  to  trace  this 
form  through  intermediate  grades  till  it  becomes  the  unequivocal  M.  modiolaris. 

Fig.  1  /  A  specimen  from  the  shales  at  Madison  (Indiana),  preserving  both  valves.  The  one  shown  in 
the  figure  is  intermediate  in  form  between  fig.  1  a  and  1  c,  while  the  other  valve  is  more 
contracted  anteriorly  than  fig.  1  b.  This  figure  represents  the  shell  contracted  below  the 
beak,  leaving  the  anterior  extremity  as  an  obscure  lobe.  This  character  is  frequently 
observed  in  western  specimens,  while  it  is  less  frequent  in  those  of  New- York. 

Fig.  1  g.  The  anterior  extremity  of  a  cast  of  this  species,  showing  the  prominence  of  the  muscular 
impression. 

Plate  Ixxxii,  fig.  1.  A  young  specimen  of  the  same  species. 

Numerous  other  forms  might  be  given,  showing  the  variable  character  of  the  species, 
but  those  figured  are  the  prevailing  varieties.  Several  hundred  specimens  have  been 
examined  in  order  to  determine  the  unity  of  the  several  species  cited. 

Position  and  locality.  This  fossil  is  everywhere  found  in  the  central  and  higher  part  of 
the  group,  varying  its  form  as  it  occurs  in  arenaceous  or  argillaceous  strata,  or  from 
compression.  It  occurs  at  Turin,  Boonville  and  Martinsburgh,  Lewis  county ;  Loraine, 
Jefferson  county;  Pulaski,  Washingtonville  and  other  places  in  Oswego  county;  and  near 
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Rome,  Oneida  county.  I  have  collected  the  same  species  from  Cincinnati  (  Ohio ) ,  and 
Madison  (Indiana).  In  the  latter  it  place  it  is  associated  with  Favistella  stellate  and 
Jimhonychia  radiata.  (State  Collection.) 

203.    4.     MODIOLOPSIS  NASUTUS. 

Pl.  LXXXI.  Fig.  2. 

Cyprieardite»  nanUa.     Conrad,  Ann.  Geol.  Report,  1841. 

—  modiolari*.    Emmons,  Oeol.  Report,  1842,  pag.  403,  fig.  4. 

RefereDce  pag.  159,  pi.  3S,  fig.  7,  of  this  volume. 

Narrow,  subelliptical';  base  straight;  cardinal  line  nearly  direct;  anterior  extremity 
produced  into  a  narrow  extended  nasute  form ;  posterior  extremity  obliquely  truncated,  or 
more  or  less  rounded ;  surface  scarcely  marked  by  concentric  lines  of  growth. 

This  shell  is  distinguished  from  the  preceding  species,  in  being  uniformly  narrower ;  all 
that  part  behind  the  beak  is  of  nearly  equal  width,  and  the  beak  more  central,  being 
distant  from  the  anterior  extremity  one  third  the  length  of  the  shell.  The  muscular 
impression  is  scarcely  distinct  in  any  specimen  which  I  have  examined.  The  characters 
represented  in  the  figure  are  constant  in  several  specimens  examined,  and  there  appears 
to  be  no  varieties  intermediate  between  this  one  and  the  Jtf.  modiolaris,  which  is  a  far 
more  abundant  fossil. 

Position  and  locality.  This  species  occurs  in  the  arenaceous  strata  of  the  higher  part  of 
the  Hudson-river  group,  and  I  have  never  seen  it  in  the  softer  shales.  The  principal 
localities  are  near  Rome,  Oneida  county,  and  Loraine,  Jefferson  county.  (State  Collection.) 

352.     12.     MODIOLOPSIS  TRUNCATUS   (n.sp.). 

Pl.  LXXXI.  Figs.  3  a,  b. 
Compare  Cyprxcardia  Dethayetiana,  de  Vekneuil,  Pal.  Russia  and  the  Ural  Mountains,  pag.  304,  pl.  20,  fig.  1. 

Oblique,  transverse,  sub-trapezoidal ;  the  cardinal  and  basal  margins  diverging  from  the 
anterior  extremity,  convex ;  beaks  near  the  anterior  extremity,  with  an  obscure  elevated 
ridge  extending  obliquely  to  the  base ;  posterior  extremity  obliquely  truncate ;  muscular 
impression  very  distinct,  a  little  in  advance  of  the  beaks,  and  at  the  anterior  extremity,  in 
the  cast  projecting  beyond  the  margin  (  see  figure ) . 

This  shell  differs  but  little  from  some  of  the  varieties  of  M.  modiolaris  ;  but  it  is  pro- 
portionally broader,  and  the  beaks  are  closer  to  the  anterior  extremity,  while  the  muscular 
impression  seems  to  be  placed  upon  the  very  margin  of  the  shell.  It  is  much  less  common 
than  the  M.  modiolaris,  and  the  few  specimens  examined  appear  to  be  constant  in  the 
characters  given.  It  bears  a  close  resemblance  to  the  figure  of  de  Verneuil  cited  above, 
but  it  is  less  ventricose,  our  specimen  being  crushed  and  destitute  of  the  shell. 

Fig.  3  a.  View  of  the  right  valve  of  this  species. 

Fig.  3  b.  Profile  view,  one  valve  being  more  compressed  than  the  other. 

Position  and  locality.  This  species  occurs  near  Rome,  Oneida  county,  and  at  Cincinnati 
(Ohio). 
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353.     13.     MODIOLOPSIS  CURTA  (n.  s;).). 
Pl.  LXXXI.  Fig.  4  ;  Pl.  LXXXII.  Figs.  2  a  -  d. 
Compare  Cyprieardita  eurta.    Coitkad,  Ann.  Geol.  Report,  1841,  p.  53. 

Suborbicular,  compressed,  oblique;  cardinal  margin  short;  anterior  extremity  rounded, 
posterior  obliquely  truncated ;  base  curving- ;  beak  distant  from  the  anterior  extremity 
nearly  one  third  the  length  of  the  shell ;  surface  marked  by  concentric  undulations  and 
finer  striae. 

In  specimens  not  compressed,  there  is  an  obtuse  oblique  carina,  extending  from  the 
beak  to  the  posterior  margin  above  the  base  ;  but  when  the  shell  is  compressed,  this  feature 
is  obliterated.  The  concentric  fine  striae  are  usually  obliterated  when  the  matrix  is  arena- 
ceous, and  they  are  only  indistinctly  preserved  in  specimens  from  the  shale.  This  one  is 
quite  unlike  either  of  the  preceding  forms,  and  deviates  widely  from  typical  forms  of  the 
genus.  A  single  specimen  preserves  the  mark  of  the  anterior  muscular  impression. 

Plate  LXXXI. 
Fig.  4.  A  large  individual  of  this  species,  from  near  Grimsby,  Canada  West 

Platk  LXXXII. 

Fig.  2  a.  A  specimen  from  Loraine,  Jefferson  county,  New- York. 
Fig.  2  A.  A  small  specimen  in  shale,  from  Rodman,  Jefferson  county. 
Fig.  2  c.  Figure  of  a  small  specimen  from  Mineral  Point,  Wisconsin. 
Fig.  2  d.  Cardinal  view  of  the  same. 

Position  and  locality.  This  species  occurs  at  Loraine,  in  the  higher  shaly  part  of  the 
group  ;  in  the  lower  part  of  the  same  in  the  town  of  Rodman  ;  and  in  a  similar  position 
near  Rome,  Oneida  county.  It  is  found  in  the  same  group  in  Canada,  and  in  a  similar 
position  at  Mineral  Point  (  Wisconsin  ),  and  several  other  western  localities. 

354.     14.     MODIOLOPSIS   {  Species  undetermined) . 
Pu  LXXXI.  Figs.  5  a,  6. 

Subcylindrical,  elongated,  very  gradually  expanding  from  the  anterior  extremity;  beaks 
subacute,  near  the  anterior  extremity  ;  surface  smooth  or  with  fine  concentric  striae. 

The  specimen  is  imperfect  at  both  extremities,  but  sufficient  is  preserved  to  show  that  it 
is  a  distinct  species.  In  the  perfect  shell  the  beaks  extend  nearly  or  quite  as  far  as  the  line 
of  the  anterior  margin. 

Fig.  5  a.  Left  valve  of  the  fragment.     5  b.  Dorsal  view  of  the  same. 

Position  and  locality.  This  species  is  known  to  me  only  in  the  soft  shales  of  Cinpinaati 
(  Ohio  ) . 
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356.     15.     MODIOLOPSIS  ANODONTOIDES. 

Pi_  LXXXII.  Fig8.  3  o,  4,  c. 

CtfprieardiUt  anodontoidn.     Conrad. 

—  tinuala.     Emmons,  Geol.  Report,  1S42,  pag.  399,  fig.  3. 

GSeneral  figure  subelliptical,  very  convex ;  beak  elevated,  with  a  strong  angular  ridge 
extending  to  the  posterior  basal  margin  ;  cardinal  margin  nearly  straight;  posterior  extremity 
obliquely  truncated ;  base  contracted  just  below  or  a  little  posterior  to  the  beak ;  surface 
marked  by  strong  concentric  striae  ;  length  a  little  more  than  twice  the  height. 

This  species  is  readily  recognized  by  its  great  umbonical  elevation,  and  the  prominent 
oblique  carina  extending  from  the  beak  to  the  posterior  basal  extremity.  Its  form  and 
proportions  are  quite  different  from  either  of  the  preceding,  showing  that  it  is  a  distinct 
species.  It  is  exceedingly  rare,  but  few  individuals  being  known,  and  these,  with  one 
exception,  are  confined  to  the  arenaceous  portions  of  the  group. 

I  have  united  the  Cypricardites  sinuata  of  Emmons,  id.  dt.,  with  this  species,  regarding 
them  as  identical,  the  difference  in  form  being  due  to  pressure,  and  the  occurrence  of  the 
former  in  soft  shale,  which  has  preserved  the  external  markings  more  perfectly  than  in  the 
specimens  from  sandstone. 

Fig.  3  a.  A  specimen  in  saadstone,  preserving  the  original  form  of  the  shell.  This  specimen  is  the 

original  of  C.  anodontoides. 
Fig.  3  &  A  specimen  in  soft  shale,  more  compressed  than  the  preceding,  and  consequently  rounded  at 

the  posterior  extremity.  This  one  is  the  original  of  C.  sinuata. 
Fig.  3  «.  A  specimen  in  shale,  where  both  valves  are  still  adhering.  This  is  associated  with  the  last, 

having  the  same  surface  markings,  but  is  less  compressed,  and  in  form  like  fig.  3  a. 

Position  and  locality.  This  species  occurs  in  the  lower  shaly  part  of  the  group,  in  Rod- 
man, and  in  the  upper  arenaceous  part,  at  Loraine,  Jefferson  county.        (State  Collection.) 

202.     3.     MODIOLOPSIS  FABA. 

Pi,.  LXXXII.  Fig.  4, 
Reference  pag.  15S,  pi.  35  of  this  volume. 
This  species,  which  is  abundant  in  the  Trenton  limestone,  appears  more  rarely  in 
the  Hudson-river  group.  It  is  nevertheless  often  found  associated  with  the  preceding  and 
following  species,  both  in  the  shaly  and  arenaceous  portions  of  the  group, 

356.     16.    MODIOLOPSIS'?  NUCULIFORMIS   (n.ij9.) 

Pi..  LXXXII.  Figs.  5  a,  b. 

Subelliptical,  length  nearly  once  and  a  half  the  width  ;  beaks  elevated  ;  cardinal  margin 

a  little  declining  posteriorly ;  front  rounded  ;  a  shallow  sinus  extending  obliquely  backwards 

from  the  beak  to  the  base,  producing  an  indentation  in  the  basal  margin ;  surface  marked 

by  concentric  folds,  which  are  undulated  on  the  sinus. 
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This  species  is  very  distinctly  characterized  by  the  oblique  impression  or  sinus,  which 
produces  an  indentation  in  the  basal  margin,  and  often  leaves  the  posterior  extremity 
acute. 

t'ig.  5  a.  A  specimen  preserving  both  valves. 

Fig.  5  b.  The  right  valve,  which  is  less  compressed  than  the  preceding. 

Position  and  locality.  This  species  occurs  in  the  Utica  slate,  at  Turin,  associated  with 
the  Graptolites ;  in  the  same  position  in  Montgomery  county  ;  and  in  the  black,  glazed, 
and  partially  metamorphic  slates  of  Waterford,  Saratoga  county. 

357.     1.     ORTHONOTA  PHOLADIS. 

Pl.  LXXXII.  Fig.  6. 

Pttrinea  pholadU.     Conrad,  Ann.  Geol.  Report,  1838,  p.  118. 
Orthonota  pkoladit.     Id.  lb.  1841,  p.  51. 

*'  Shell  profoundly  elongated,  ventricose ;  dorsal  and  basal  margins  parallel ;  posterior 
side  rugose,  or  with  short  undulations  near  the  dorsal  margin.  Length  IJ  inches." 

The  preceding  description  is  cited  from  Mr.  Conrad,  and  the  figure  is  also  by  him, 
having  never  seen  the  shell  myself.  It  resembles  the  following  species,  but  is  much  more 
elongated  and  proportionally  narrower. 

Position  and  locality.  In  the  shales  of  this  group  at  Pulaski,  Oswego  countyi 

358.     2.     ORTHONOTA  PARALLEL  A  (n.*p.). 

Pl.  LXXXII.  Figs.  7  a,  *,  <;,  d. 

Shell  extremely  elongated  and  very  narrow  ;  anterior  extremity  rounded,  and  contracted 
just  forward  of  the  beaks ;  cardinal  margin  straight  or  gently  arched  ;  posterior  extremity 
rounded,  broader  than  the  anterior  ;  basal  margin  slightly  arcuate  ;  beaks  near  the  anterior 
extremity  having  an  obscure  carina,  extending  obliquely  towards,  but  not  reaching,  the 
posterior  basal  margin ;  surface  marked  by  fine  concentric  striae,  and  a  few  oblique  strong 
wrinkles  along  the  dorsal  margin. 

This  shell  bears  considerable  resemblance  to  the  0.  pholadis  ;  but  is  less  extended,  and 
has  a  greater  width.  The  width  in  this  species  is  fully  one  third  the  length,  while  in  the 
figure  of  O.  pholadis  the  width  is  less  than  one  fourth  the  length.  In  specimens  which  are 
imbedded  in  shale  and  much  compressed,  the  surface  is  regularly  convex,  and  the  oblique 
elevated  carina  becomes  obsolete.  The  cast  is  smooth,  with  scarcely  any  evidence  of 
the  oblique  folds  on  the  cardinal  margin. 

Fig.  7  a.  The  left  valve,  preserving  the  shell,  which  is  finely  striated  concentrically,  and  shows  the 

folds  upon  the  cardinal  line. 
Fig.  7  b.  Dorsal  view  of  a  cast  in  coarse  sandstone,  where  the  folds  are  visible  on  the  dorsal  margin. 
Fig.  7  c.  The  left  side  of  a  cast  scarcely  retaining  any  markings. 
Fig.  7  d.  Dorsal  view  of  the  same.  The  anterior  extremity  is  partially  eroded. 
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Position  and  locality.  This  species  occurs  in  the  soft  shaly  portions  of  the  group,  at 
Pulaski,  Loraine,  and  other  places.  I  have  obtained  casts  of  the  same  from  the  ferruginous 
sandstones  in  the  higher  part  of  the  group.  It  occurs  likewise  at  Cincinnati,  and  several 
other  western  localities. 

359.    3.    ORTHONOTA  CONTRACTA   (n.  *j9.) 

Pl.  LXXXII.  Figs.  8  a,  b. 

Subcylindrical,  slightly  arcuated  ;  beaks  distinct,  acute,  with  a  prominent  oblique  carina 
extending  towards  the  posterior  basal  margin,  which  is  arcuated,  and  the  shell  much 
contracted  below  and  posterior  to  the  beaks;  dorsal  mtUgin  broad,  rounded,  the  valves 
strongly  marked  by  oblique  folds. 

The  extremities  of  the  shell  are  wanting  in  the  two  specimens  which  I  have.  It  differs 
from  the  last,  in  having  more  acute  and  distinct  beaks,  with  the  cardinal  margin  broader. 
The  base  is  arcuate,  and  distinctly  contracted,  or  sinuate,  a  little  behind  the  beaks.  It  ia 
possible  that  this  may  prove  identical  with  the  last,  since  I  have  been  unable  to  examine 
perfect  specimens. 

Fig.  8  a.  The  left  valve,  showing  the  distinct  carina  and  concentric  striiB  of  the  surface. 
Fig.  8  b.  Dorsal  view  of  the  same,  showing  the  oblique  wrinkles  on  the  posterior  cardinal  margins  of 
the  shell 

Position  and  locality.  This  species  occurs  in  the  soft  marls  at  Cincinnati,  Ohio.  I  have 
not  seen  it  from  other  localities. 

360.     1.     CLEIDOPHORUS  PLANULATUS.» 

Pl.  LXXXII.  Figs.  9  a,  b,  e,  d,  e. 

JViieulUa  planulata.     Cokbad,  Ann.  Report,  1841 ,  p.  48. 

—  tcitula.     Conrad  in  MS.     Emmons,  Gepl.  Report,  pag.  399,  fig.  2. 

Subelliptical,  with  the  anterior  extremity  narrowed,  regularly  rounded ;  posterior  side 
broader ;  beak  scarcely  elevated ;  a  distinct  impressed  line  extending  from  before  the  beak, 

*  AU  the  specimens  of  this  species  which  I  have  examined,  show  no  crenulations  upon  the  cardinal  margin,  which 
is  nearly  direct  and  stubalate  posteriorly.  There  is  no  visible  muscular  impression  as  in  Modioloptia  ;  and  the  strong 
linear  depressed  line  in  the  casts  indicates  the  existence  of  a  rib,  or  clavicle,  as  in  Solecurtiu.  This  character,  which 
is  very  conspicuous  in  several  species  in  the  higher  strata,  pertains  to  shells  having  a  similarity  of  form,  which  i» 
nearly  like  the  one  figured.  For  shells  of  this  character,  I  propose  the  following  generic  name : 

Gents   CLEIDOPHORUS. 

[Greek,  xklt&ns,  clavicle,  and  ^cpo,  to  bear ;  in  allusion  to  the  clavicle  in  each  valve,  anterior  to  the  beak.] 

The  shells  of  this  genus  may  be  characterized  as,  equivalved,  inequilateral;  hinge  without  teeth  or  crenulations; 
■urface  (particularly  in  casts)  marked  by  an  oblique  linear  depression,  extending  from  the  anterior  cardinal  margin 
towards  the  base,  indicating  the  place  of  the  clavicle  ;  surface  concentrically  striated. 
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half  way  to  the  base ;  hinge  line  straight ;  posterior  extremity  obliquely  triincated ;  shell 
uniformly  convex  ;  a  round  elevated  ridge  extending  from  the  beak  to  the  posterior  basal 
margin,  between  which  and  the  cardinal  line  a  narrow  portion  of  the  shell  is  closely 
compressed. 

This  species  is  very  abundant  in  the  green  shales  just  above  the  black  shale,  and  is  also 
often  found  in  the  higher  arenaceous  parts  of  the  group.  The  thin  compressed  portion  oil 
the  posterior  dorsal  margin  is  often  covered,  so  that  the  form  is  the  same  as  fig.  9  a,  which 
shows  only  the  convex  part  of  the  shell.  Sometimes  the  impressed  line  before  the  hinge  is 
not  distinctly  visible,  particularly  in  the  folded  and  glazed  slates  of  this  group  along  the 
Hudson  river  5  but  in  most  instances  it  is  a  reliable  character.  In  the  decomposing  arenaceous 
portions  of  the  group,  this  is  one  of  the  most  abundant  fossils,  associated  with  crinoidal 
joints,  fragments  of  Trinucleus,  and  other  fossils. 

Fig.  9  a.  A  specimen  of  the  arenaceous  slate,  with  several  individuals  of  this  species,  associated  whh 

crinoidal  columns,  etc. 
Figs  9  b,  e,  d.  Other  individuals  from  different  localities,  showing  a  slight  difference  in  form. 
Fig.  9  e.  A  specimen  from  the  altered  slates,  preserving  both  valves. 

In  its  geographical  distribution,  this  species  is  coextensive  with  the  group,  and  is  un- 
known below  the  Utica  slate,  or  above  the  terminal  sandstone  of  the  Hudson-river  group; 

Position  and  locality.  This  species  occurs  in  all  parts  of  the  group,  in  the  following' 
localities  :  Turin  and  Martinsburgh,  Lewis  county ;  Loraine,  Jefferson  county ;  Pulaski 
and  Washingtonville,  Oswego  county ;  near  Rome,  Oneida  county ;  Waterford,  Saratoga 
county,  and  other  places. 

190.    2.     NUCULA1  PGSTSTRIATA. 

P1..XXXXII.  Figs.  10  a,  b. 
Reference  pag.  151,  pi.  34  of  this  Tolume. 

This  species  has  already  been  given  under  the  Trenton  limestone,  where  it  first  occurs^ 
In  the  Hudson-river  group  it  acquires  a  greater  development,  and  is  both  larger  and  more 
numerous.  It  rarely  preserves  the  shell,  however,  and  we  are  forced  to  depend  on  casts  of 
the  interior  for  our  examinations.  The  strong  diverging  striae  upon  the  posterior  slope  are 
usually  marked  upon  the  cast,  which,  with  the  subtriangular  form  of  the  shell,  is  sufficient 
to  distinguish  it  from  others  of  the  group.  The  broader  or  more  quadrangular  form  of  the 
specimen  in  the  Trenton  limestone  is  due  to  the  preservation  of  the  shell,  which  gives  the 
posterior  slope  a  greater  elevation. 

Fig.  10  a.  A  small  specimen  in  the  ferruginous  sandstone. 

Fig.  10  i.  A  larger  specimen,  preserving  very  distinctly  the  stria  on  the  posterior  slope. 

Position  and  locality.  This  species  occurs  both  in  the  shaly  and  arenaceous  part  of  the 
group,  at  Loraine  and  Pulaski,  though  it  is  a  comparatively  rare  form,     instate  Collection.) 
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Gehus   LYRODESMA   (Conrad). 

Character.  *'  Equivalved,  inequilateral ;  hinge  with  about  eight  diverging  prominent 
cardinal  teeth,  transversely  striated." 

If  this  description,  cited  from  Mr.  Conrad,  were  so  altered  as  to  include  shells  with  a 
greater  number  of  cardinal  teeth,  it  would  include  a  species  which  appears  Closely  allied 
to  the  one  described  as  the  typical  form.  The  form  of  this  shell,  and  character  of  the 
diverging  cardinal  teeth,  or  crenulations,  are  different  from  Ndcola,  and  more  nearly  like 
Pectunculus.  I  prefer,  however,  to  place  it  under  the  Genus  Lyrodesma,  ptoVisionally  } 
though  a  better  knowledge  of  L.  plana,  the  typical  species  of  the  genus,  may  hereafter 
•  render  it  necessary  to  separate  them. 

361.     1.    LYRODESMA  PLANA. 

Pi..  LXXXII.  Fig8.  11  o,  J. 
Lyrodesma  plana.     Consad,  Ann.  Geol.  Report,  1841,  p.  51. 
*'  Subrhomboidal,  compressed ;  posterior  margin  widely  and  obtusely  truncated  ;  posterior 
basal  margin  rectilinear ;  extremity  rounded." 

I  have  copied  the  figures  and  description  of  Mr.  Conrad,  not  having  seen  the  shell. 
It  is  described  in  the  Annual  Report  cited  above,  and  also  figured  on  a  plate  partially 
prepared  for  his  report  on  palaeontology. 

Fig.  1 1  a.  The  right  valve.     1 1  b.  Interior  of  the  right  valve,  showing  the  cardinal  teeth. 

Position  and  locality.  In  the  shaly  sandstones  of  the  Hudson-river  group  near  Rome, 
Oneida  county. 

362.    2.    LYRODESMA  PULCHELLA. 

Pl.  LXXXII.  Figs.  12  a,  b,  e,  d. 

Slightly  inequilateral,  broadly  oval ;  beaks  moderately  elevated ;  anterior  extremity 
rounded ;  posterior  extremity  scarcely  truncated ;  hinge  line  gently  arched,  marked  by 
about  eight  diverging  teeth  on  the  posterior  side  of  the  beak,  and  apparently  fewer  ( five 
or  six )  on  the  anterior  side ;  surface  marked  by  fine  equal  concentric  striae. 

This  is  the  most  beautiful  shell  among  the  bivalves  of  this  group ;  its  nearly  symmetrical 
form,  finely  striated  surface,  and  crenulated  hinge  line,  are  sufficient  to  distinguish  it  from 
any  other  species.  It  is  usually  compressed,  and  but  slightly  convex ;  but  when  found  in  a 
perfect  condition  it  is  very  convex,  and  even  ventricose  towards  the  limbones. 

Fig.  12  a.  A  specimen  of  the  natural  size,  from  the  black  slate  near  Watertown,  Jefferson  county. 
Fig.  12  b.  The  same  enlarged,  showing  the  character  of  the  crenulationa 

Fig.  12  e.  A  smaller  specimen,  from  the  partially  altered  slates  near  Waterford,  on  the  Hudson  river. 
Fig.  12  d.  The  cardinal  line  enlarged. 

Position  and  locality.  This  species  occurs  in  the  loWer  part  of  the  group  at  Turin,  and 
near  Watertown,  in  the  unaltered  slates ;  and  near  Waterford,  in  the  black  glazed  slates 
of  the  same  group. 
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GASTEROPODA  OF  THE  HUDSON-RIVER  GROUP. 

Plates  LXXXHI.  &  LXXXIV. 

Among  the  Gasteropoda  of  the  Utica  slate  and  the  succeeding  shales  and  sandstones, 
there  are  few  forms  with  which  we  are  not  already  familiar  in  the  Trenton  limestone. 
In  the  lower  black  slate  we  rarely  find  specimens  of  this  order,  a  single  species  being  all 
that  I  have  observed.  In  the  succeeding  strata  we  find  a  single  well  marked  species  of 
Belleropbon,  differing  from  those  of  the  Trenton  limestone ;  and  that  peculiar  form,  the 
Cyrtolites  omatus,  which  is  unknown  in  any  other  position.  A  very  small  proportion  of 
the  species  known  in  the  limestone  reappear  in  this  position,  and  in  nearly  all  instances 
the  specimens  are  but  poorly  preserved.  I  have  introduced  a  single  well  marked  and 
characteristic  species  from  the  western  extension  of  the  group,  though  it  has  not  been 
distinctly  recognized  in  New- York. 

Almost  all  the  specimens  occur  in  the  form  of  c£ists  of  the  interior,  the  shell  being 
rarely  preserved ;  in  consequence  of  which,  there  is  some  difficulty  in  identifying  them. 


236.     13.    MURCHISONIA  GRACILIS. 

Pu  LXXXIII.  Figs.  1  a,  6. 
Reference  Murchitonia  gracilii,  pag.  18t,  pi.  39,  figs.  4  a,  b,  e,  of  this  volume. 

I  am  unable  to  find  any  marks  of  distinction  between  the  slender  forms  so  common  in 
the  Trenton  limestone,  and  those  in  the  shales  of  the  Hudson-river  group,  which  will 
enable  me  to  refer  them  to  distinct  species.  There  are  some  slight  variations  observable  even 
in  specimens  from  the  same  rock  ;  but  these  appear  to  be  due  to  accidental  causes,  or  the 
different  character  of  the  enclosing  material.  This  species  is  abundant  in  the  shales  and 
calcareous  portions  of  the  sandstones  of  this  group,  but  I  have  never  been  able  to  obtain 
one  where  the  shell  is  preserved. 

Fig.  I  a.  A  specimen  (a  cast)  from  the  calcareous  sandstone. 
Fig.  1  b.  A  similar  cast  from  the  soft  shales,  at  Loraine. 

Position  and  locality.  This  species  occurs  throughout  the  group,  and  is  one  of  the  most 

common  forms  at  Turin,  Loraine,  Washingtonville,  Pulaski,  and  Rome.  It  is  also  found 

in  the  altered  slates  of  the  group,  on  the  Hudson  river,  near  Waterford. 

{State  Collection.) 
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363.     14.     MURCHISONIA  UNIANGULATA,  var.  ABBREVIATA. 

Pl.  LXXXIII.  Figs.  2  o,  b,  e,  d. 
Compile  Murehiionia  uniangulata,  pag.  179,  pl.  38,  fig.  8,  of  tliis  volume. 

Conical  or  subfusiform  ;  volutions  about  four  or  five,  rapidly  diminishing  from  the  apex ; 
last  whorl  angular  on  the  middle ;  centre  of  the  whorls  marked  by  a  double  depressed 
spiral  band,  separated  by  a  narrow  space,  which  is  not  marked  by  the  striae ;  surface 
marked  by  fine  striae,  which  form  a  deep  retral  bend  on  the  body  of  the  whorl  where  they 
meet  the  spiral  band. 

This  species  resembles,  in  form,  the  M.  bicarinata  of  the  Trenton  limestone ;  but  it 
differs  essentially  in  having  the  volutions  angulated  only  on  the  centre.  The  specimens  of 
this  species  which  occur  in  the  Hudson-river  group,  are  all  shorter  than  the  M.  uniangulata 
of  the  Trenton  limestone.  The  carinal  band  in  that  species  is  obscure,  and  I  cannot  decide 
whether  it  be  double,  as  in  the  specimens  under  consideration. 

Figs.  2  a,b.  Two  specimens  which  preserve  a  part  of  the  shell. 

Fig.  2  «.  A  portion  of  the  surface  of  the  last  volution  magnified,  showing  the  double  spiral  band. 

Fig.  2  A  A  specimen  with  the  volutions  more  acutely  angulated,  but  apparently  identical. 

Position  and  locality.  In  the  calcareous  higher  portions  of  the  group  at  Turin,  Lewis 
county,  and  in  a  similar  situation  near  Rome,  Oneida  county.  {State  Collection.) 

225.     13.    PLEUROTOMARIA  SUBCONICA, 

Pt.  LXXXin.  Figs.  3  a,  b,  c,  d,  e. 
Reference  Pleurotomaria  lubeonica,  pag.  174,  pl.  37,  figs.  8  a,  b,  c,  d,  of  this  volume. 

This  species  is  not  unfrequently  found  in  the  shales  of  the  Hudson-river  group,  but 
usually  in  such  a  condition  as  not  to  be  readily  recognized.  All  the  specimens  yet  seen  are 
casts,  preserving  in  one  or  two  instances  some  remains  of  the  vertical  striae  and  the  carina, 
upon  the  centre  of  the  last  volution.  It  can  be  recognized  by  its  almost  uninterrupted 
conical  form  and  broad  volutions,  with  a  prominent  carina  on  the  last  one,  which  is  pre- 
served in  the  casts,  while  the  higher  volutions  are  obtusely  angulated  near  their  base. 

I  have  received  specimens  of  the  same  species  from  the  northwestern  part  of  Wisconsin, 
iKdlected  by  the  late  Mr.  Nicollet. 

Fig.  3  a.  A  specimen  preserving  the  vertical  striae. 

Fig.  3  A.  A  portion  of  the  same  enlarged. 

Figs.  3  e,  d.  Imperfect  casts,  from  the  shales  of  the  Hudson-river  group. 

Fig.  3  «.  A  more  perfect  cast  of  the  same  species,  from  Wisconsin. 

Position  and  locality.  This  fossil  occurs  in  the  central  portions  of  the  Hudson-river  group 
at  Turin,  Pulaski,  and  other  places  in  the  State  of  New-York.  The  western  specimens  are 
in  limestone,  associated  with  other  fossils  known  as  belonging  to  the  Trenton  limestone. 

(State  Collection.) 
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364.     17.    PLEUROTOMARIA['?]  BILIX. 

Pl.  LXXXIII.  Figs.  4  a,  b,  c,  d,  e. 

Pleurotomaria  bilix.     Conrad,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  1842,  Vol.  viii,  pag.  271 ,  pi.  16,  fig.  10. 
Compare  Pleurotomaria  percarinaia,  pag.  177,  pi.  38,  fig.  4,  of  this  volume. 

Obliquely  conical ;  spire  short,  composed  of  four  or  more  volutions,  which  are  somewhat 
appressed  above  and  ventricose  below ;  last  volution  somewhat  flattened  on  the  lower  side  ; 
aperture  rounded,  or  slightly  transverse  ;  surface  marked  by  numerous  strong  spiral  carinae, 
which  frequently  alternate  with  finer  ones  ;  these  are  crossed  by  fine  striae.  Which,  com- 
mencing at  the  top  of  the  volution,  pass  obliquely  backwards  to  the  base,  or  into  the 
umbilicus,  suffering  no  alteration  of  their  direction  upon  the  carinee. 

This  beautiful  species  seems  scarcely  appropriately  placed  under  PLEtrROTOMARiA,  since 
there  is  no  distinct  spiral  band  interrupting  the  striae,  nor  a  slit  in  the  margin  of  the  aperture. 
For  the  same  reason,  also,  it  cannot  fall  under  the  Genus  Murchisonia.  This  one,  with 
some  other  species,  when  better  known,  may  constitute  a  distinct  genus  ;  or  the  Genus 
UoLOPEA,  proposed  for  some  Pleurolomaria-like  shells  of  the  Trenton  limestone,  may 
perhaps  include  this  one  also. 

This  shell  is  readily  recognized  by  the  numerous  sharp  spiral  carinae  which  conspicuously 
mark  the  surface.  Between  these  more  elevated  ones,  there  are  often  regularly  alternating 
smaller  ones ;  but  these  are  not  always  developed.  Some  individuals,  showing  but  the 
stronger  carinae,  have  a  very  different  aspect  from  others  where  they  are  regularly  al- 
ternated. The  oblique  finer  striae  which  cross  the  carinae  are  often  nearly  obliterated,  and 
scarcely  visible  to  the  naked  eye. 

Fig.  4  a.  A  small  specimen  of  this  species,  showing  the  back  of  the  spire,  and  the  expansion  of  the 

last  volution  towards  the  aperture. 
Fig.  4  6.  A  portion  of  the  surface  enlarged,  showing  the  alternating  larger  and  smaller  carinee,  which 

are  crossed  by  the  oblique  fine  striae. 
Fig.  4  e.  A  larger  specimen  —  a  view  from  the  outside  obliquely  into  the  aperture. 
Fig.  4  d.  Another  specimen,  showing  the  form  of  the  aperture,  which  is  entire  on  the  outer  margin. 
Fig.  4  «.  The  base,  viewed  in  the  direction  of  the  spire. 

Position  and  locality.  This  species  has  not  been  distinctly  recognized  in  the  rocks  of 
New-York,  but  it  is  abundant  in  the  western  extension  of  the  same  group,  associated  with 
MoDiOLOPSis,  Ambonychia,  and  other  species,  at  Madison  (  Indiana  ),  Cincinnati  and 
Oxford  ( Ohio ) ,  Maysville  (  Kentucky  ) ,  and  near  Prairie  du  Chien  ( Wisconsin ) . 

365.     18.     PLEUROTOMARIA   {Spedes  undetermined) . 
Pl.  LXXXIII.  Figs.  5  a,  6. 
This  species  has  the  form  of  P.  lenticularis  ;  but  it  is  only  preserved  as  casts,  which  are 
too  indistinct  to  be  determined. 

Figs.  5  a,  b.  Views  of  the  apex  and  base  of  two  small  casts. 
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Position  and  locality.  This  species  occurs  in  the  Ulica  slate  in  the  Mohawk  valley,  and 
in  the  lower  shales  of  the  Hudson-river  group  at  Turin  and  Pulaski.         (State  Collection.) 

366.    2.     METOPTOMA?  RUGOSA  (n.  «p.). 

Pl.  LXXXIII.  Figs.  6  a,  b,  c. 
Elliptical,  with  the  sides  straight ;  apex  elevated,  and  slightly  bent  forwards  ;  posterior 
extremity  broader  than  the  anterior ;  surface  marked  by  strong  concentric  undulations, 
which  increase  in  number  on  the  posterior  side. 

Fig.  6  a.  View  of  the  upper  surface  of  the  shell.     6  4.  Lateral  view  of  the  same. 
Fig.  6  c.  An  enlarged  portion  of  the  surface. 

Position  and  locality.  In  the  subcrystalline  calcareous  beds,  associated  with  the  Hudson- 
river  shales,  near  Troy. 

239.    2.     CARINAROPSIS  PATELLIFORMIS. 

Pi..  LXXXIII.  Fjgi.  7  a,  b. 
Reference  Carinaropsit  patelliformu,  pag.  183,  pi.  40,  figs.  2  a,  b,  of  this  volume. 
This  species  is  perhaps  more  abundant  in  the  Hudson-river  group  than  in  the  Trenton 
limestone,  and  sometimes  attains  to  a  greater  size.  The  smaller  specimens  appear  like  an 
Okbicula  ;  but  the  shell  is  of  a  different  texture,  and  the  constant  absence  of  a  second, 
flatter  valve,  both  here  and  in  the  Trenton  limestone,  confirms  me  in  the  opinion  already 
given. 

Fig.  7  a.  A  large  individual  of  this  species. 

Fig.  7  b.  Profile  view  of  the  same.  The  elevation  of  the  shell  is  less  than  usual,  from  compression. 

Position  and  locality.  This  species  occurs  in  the  argillaceous  and  calcareous  parts  of  the 
group  at  Turin  and  Pulaski,  and  in  the  semi-altered  shales  near  Waterford. 

(State  Collection.) 

367.    3.     CARINAROPSIS  ORBICULATUS  (n.fp.). 

Pl.  LXXXIII.  Figs.  8  a,  b,  e. 

Suborbicular  ;  apex  subcentral,  small,  slightly  inclined  ;  surface  finely  striated. 

This  species  has  the  form  of  Orbicula,  but  the  apex  is  remarkably  elevated,  and  no  flat 
valve  has  been  observed.  It  is  also  different  in  texture  from  the  known  species  of  Orbicula 
in  the  same  rock. 

Fig.  8  a.  View  of  a  specimen,  looking  upon  the  apex. 
Fig.  8  b.  Lateral  view  of  specimen  partially  distorted. 
Fig.  8  e.  A  portion  of  the  surface  enlarged. 

Position  and  locality.  In  the  slates  of  the  Hudson-river  group,  near  Waterford. 

(State  Collection.) 
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240.  1.  BELLEROPHON  BILOBATUS. 

Pl.  LXXXIII.  Figs.  9  a,  b,  c. 
Reference  pag.  184,  pi.  40,  figs.  3  a,  b,  c,  d,  of  this  volume. 

This  fossil  is  far  less  abundant  in  the  Hudson-river  group  than  in  the  Trenton  limestone, 
but  still  it  is  seen  in  nearly  every  locality  where  the  rocks  are  well  exposed.  The  shell  is 
rarely  preserved,  and  the  casts  show  the  small  umbilicus  very  distinctly.  This  fossil  often 
attains  a  greater  size  in  this  group  than  in  the  Trenton  limestone.  The  specimens  found 
are  usually  compressed,  and  it  rarely  presents  the  rotundity  so  common  in  the  limestone. 

Fig.  9  a.  A  large  imperfect  specimen. 

Fig.  9  b,  e.  Lateral  and  profile  view  of  a  smaller  specimen,  showing  the  volutions  compressed,  as  in 
some  of  the  varieties  from  the  Trenton  limestone. 

Position  and  locality.  This  species  is  rarely  seen  in  the  lower  shaly  part  of  the  group, 
but  in  the  central  semicalcareous  strata  it  is  of  frequent  occurrence.  Specimens  have  been 
obtained  from  Turin,  Pulaski,  Loraine,  and  several  other  localities. 

{Statt  Collection.) 

368.    4.     BELLEROPHON  CANCELLATUS  (n.  SJ9.). 
Pi..  LXXXIII.  Figs.  10  a,  b,  c. 

Involute,  subglobose ;  aperture  expanded,  bilobate ;  dorsal  line  subcarinated  ?  ;  surface 
cancellated  by  fine  concentric  and  longitudinal  striae ;  concentric  striae  arching  on  the  side, 
and  meeting  at  a  sharp  angle  upon  the  dorsal  line ;  aperture  with  a  sinus  in  the  dorsal 
margin. 

The  concentric  striae  are  usually  the  more  conspicuous,  the  others  being  scarcely  visible, 
except  under  a  magnifier.  The  only  entire  specimen  seen  is  crushed,  so  that  the  original 
form  cannot  be  clearly  defined  ;  but  the  marking  of  the  surface  js  sufficient  to  distinguish 
it  from  any  other  species  in  the  lower  strata. 

Fig.  10  a.  Lateral  view  of  an  entire  individual. 

Fig.  10  b.  A  portion  of  the  surface  enlarged,  showing  the  cancellated  striae. 

Fig.  1 0  c.  A  fragment  of  a  shell,  apparently  of  the  same  species. 

Position  and  locality.  The  perfect  specimen,  with  one  or  two  fragments  of  the  same 
species,  was  found  at  Loraine  ;  and  the  small  fragment  figured,  in  the  partially  altered 
shales  near  Waterford,  these  being  the  only  localities  where  it  is  known  to  occur. 

{State  Collection.) 
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369.    4.     CfYRTOLITES  ORNATUS. 
Pu  LXXXIV.  Figs.  1  a,  ft,  e,  d,  e,f,  g. 

Cyrtolitei  omatut.    Conhad,  Ann.  Geol.  Rep.  New-York,  1838,  p.  IIS;  1839,  p.  63;  1841,  p.  37. 

—  —  VxNUxrM,  Geol.  Report,  1842,  pag.  65,  Bg.  2. 

—  —  EnMONs,  Geol.  Report,  pag.  402,  fig.  2. 

Convolute ;  spire  equally  depressed  on  either  side  ;  volutions  two  or  three  (  rarely  more 
than  two  visible ) ,  rapidly  enlarging  towards  the  aperture  ;  shell  sharply  and  strongly 
carinated  upon  the  back,  and  obtusely  angulated  upon  the  sides ;  ventral  side  obtusely 
angulated,  with  a  narrow  deep  groove  on  the  summit,  for  the  reception  of  the  dorsal 
carina ;  aperture  but  slightly  expanded,  quadrangular ;  section  quadrangular ;  dorsal  slopes 
marked  by  strong  obliquely  transverse  ridges,  which  extend  to  the  angle  on  the  side  of 
the  volution  ;  entire  surface  marked  by  fine  transverse  striae,  the  spaces  between  which  are 
crossed  by  finer  curving  ones,  giving  the  surface  a  cancellated  or  pitted  appearance. 

This  fossil  usually  occurs  in  the  form  of  casts  of  the  interior,  which  preserve  the  form 
of  the  shell,  the  dorsal  carina,  and  the  transverse  ridges,  but  not  the  finer  sculpture  of  the 
surface.  In  the  perfect  shell  the  volutions  are  contiguous,  there  being  a  narrow  groove  on 
the  ventral  line  for  the  admission  of  the  dorsal  carina.  In  casts  of  the  shell,  the  volutions 
are  often  not  contiguous,  owing  chiefly  to  the  dorsal  carina  being  broken  ofl^;  for  when  the 
cast  of  this  part  is  preserved,  it  usually  reaches  to  the  ventral  side  of  the  contiguous 
volution.  This  fossil  is  one  of  the  most  remarkable  and  characteristic  of  the  group,  and 
80  peculiar  in  its  form  and  markings  as  to  render  it  easily  identified. 

This  species  is  the  type  of  the  Genus  Cyrtolites,  proposed  by  Mr.  Conrad, 

Fig.  1  *.  Lateral  view  of  a  cast  of  this  species. 

Fig.  1  b.  Profile  of  the  same,  looking  into  the  aperture. 

Fig.  1  c.  Another  specimen  (a  cast),  where  the  volutions  are  contiguous. 

Fig.  W.  A  specimen  preserving  the  shell,  from  which  the  finer  striae  are  removed.  This  fossil,  though 
still  preserving  the  shell,  has  the  exterior  often  exfoliated,  destroying  the  beautifully  sculp- 
tured surface. 

Fig.  W.  A  portion  of  the  surface  of  the  shell,  showing  the  sculpture. 

Fig.  1  /.  A  portion  of  the  same  magnified. 

Fig.  1  g.  A  transverse  section  of  the  shell. 

Position  and  locality.  This  species  is  unknown  in  the  Trenton  limestone,  or  Utica  slate, 
but  is  abundant  in  the  central  and  higher  part  of  the  Hudson-river  group.  It  is  found  at 
Turin,  Boonville,  Rome,  Pulaski,  Washingtonville,  Loraine,  Rodman,  and  numerous 
other  localities,  in  New-York.  It  occurs  in  the  same  position  in  Canada,  and  in  several 
western  localities.  (Stau  Collection.) 
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Plates  LXXXV.,  LXXXVI.  &  LXXXVII. 

The  rocks  of  this  group  furnish  few  species  of  Cephalopoda  in  addition  to  those  already 
described.  The  Orthoceilata  are  usually  found  in  fragments,  entirely  denuded  of  the 
shell,  and  so  much  compressed  as  to  render  it  difficult  to  identify  them.  Several  species, 
apparently  identical  with  those  previously  described,  are  found  ranging  through  the  group. 
Among  these,  the  young  shells  of  Endoceras  proteiforme  are  the  most  abundant,  particularly 
in  the  Utica  slate.  Two  or  three  previously  unknown  forms  appear  in  the  higher  part  of 
the  group,  where  some  of  the  strata  are  calcareous ;  but  these  are  often  obscure,  and  their 
determination  unsatisfactory. 

In  the  western  extension  of  the  group,  in  Ohio  and  Indiana,  I  have  observed  several 
species  of  Orthoceras,  but  have  not  yet  determined  whether  they  are  identical  with  those 
here  described  or  not. 

249.     1.     TROCHOLITES  AMMONIUS. 

Pi>  LXXXIV.  Figs.  2  a,  b,  c. 

Reference  pag.  193,  pi.  40,  figi.  4  a-  Ic,  of  this  volume. 
Trocholitea  rugoius.  Conbad  in  MS.  State  Collection. 
Trocholitei,   Utica  trocholite.     Vanuxem,  Geol.  Report,  1842,  pag.  57,  fig.  3. 

This  fossil  is  clearly  identical  with  T.  ammonius  of  the  Trenton  limestone,  the  difference 
observable  in  some  specimens  being  due  to  the  character  of  the  enclosing  shale,  or  to  the 
partial  exfoliation  of  the  shell.  Its  appearance  in  this  position  shows  that  it  continued  to 
exist  in  considerable  numbers  after  the  cessation  of  the  calcareous  deposits  below ;  and,  on 
this  account,  we  may  look  for  its  occurrence  in  the  shales  of  the  Hudson-river  group. 

Fig.  2  a.  A  small  specjmen,  partially  preserving  the  shell  in  some  parts,  and  showing  the  septa  in 

others. 
Fig.  2  b.  An  enlarged  portion  of  the  surface,  which  is  partially  exfoliated,  and  slightly  different  from 

similar  magnified  parts  of  those  in  the  Trenton  limestone,  where  the  shell  is  well  preserved. 
Fig.  2  c.  Mould  of  a  large  specimen,  in  the  black  slate. 

Position  and  locality.  This  species  occurs  in  the  Utica  slate  on  East-Canada  creek,  at 
Canajoharie  ;  Cold-spring,  on  the  Erie  canal ;  and  in  other  places,  associated  with  Calymene 
beckii. 
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370.  2.  TROCHOLITES  PLANORBIFORMIS. 

Pi- LXXXIV.  Figs.  3  a,  J,  c,  d,  e,/. 
TrotholiUt  planorbiformU.     Conrad,  Jour.  Acad.  Nat  Sciences,  1842,  Vol.  viii,  pag.  274,  pi.  17,  fig.  1. 

Depressed,  orbicular,  or  planorbiform ;  volutions  about  four  or  five,  wider  than  deep ; 
apex  profoundly  and  equally  depressed  on  both  sides ;  aperture  Innate ;  section  elliptical, 
with  the  inner  side  concave  from  the  junction  of  the  next  volution ;  surface  marked  by 
obliquely  transverse  ridges,  which  bend  backwards,  forming  a  broad  curve  on  the  dorsal 
line,  longitudinally  striated  with  rounded  lines. 

In  all  the  specimens  examined,  the  outer  lamina  of  the  shell  is  exfoliated,  and  the  fine 
etriee  of  the  surface  are  destroyed.  The  character  of  the  shell  is  much  like  that  of  T.  am- 
monius,  and  I  have  been  disposed  to  regard  it  as  a  variety  of  the  same.  But  in  specimens  of 
that  species  from  the  Trenton  limestone,  I  have  rarely  found  the  transverse  and  longitudinal 
ridges  so  strongly  marked  as  in  this  specimen.  The  shell  is  always  larger  than  the  specimens 
of  the  Trenton  limestone,  but  in  other  respects  there  are  few  important  differences ;  and  it 
presents  no  greater  variety  than  is  represented  in  the  Lituites  cornuarietis,  by  Murchison 
and  DE  Verneuil. 

Fig.  3  a.  Figure  of  a  speciraeu  nearly  entire. 

This  figure  is  given  from  an  imperfect  specimen,  the  parts  wanting  being  supplied  from 

the  figure  of  Mr.  Conrad,  the-  original  of  which  I  have  examined  in  the  cabinet  of  the 

Academy  of  Natural  Sciences,  at  Philadelphia. 
Fig.  3  b.  Dorsal  view  of  the  same. 
Fig.  3  e.  Ventral  view  of  a  fragment,  preserving  part  of  the  two  outer  volutions,  showing  the  concave 

ventral  side,  and  the  position  of  the  siphuncle. 
Fig.  3  d.  A.  portion  of  the  surface  magnified. 
Fig.  3  e.  A  specimen  crushed  in  a  vertical  direction ;  a  part  of  the  outer  volution  retaining  its  form  in 

a  sufficient  degree  to  identify  the  species, 
Fig.  3/  Dorsal  view  of  the  same,  showing  the  slightly  arching  septa  upon  the  dorsal  line,  and  a  part 

of  the  outer  chamber. 

Nearly  all  the  specimens  found  in  the  Hudson-river  group,  in  New- York,  are  crushed 
and  distorted.  The  single  perfect  specimen  known  to  me,  with  another  less  perfect,  were 
obtained  near  Grimsby,  Canada  West,  by  Mr.  Ashmead  of  Philadelphia. 

Position  and  locality.  This  species  occurs  in  the  central  part  of  the  group  at  Turin  in 
Lewis  county,  Pulaski  in  Oswego  county,  and  several  other  localities.  The  specimens  from 
Canada  are  associated  with  other  fossils  peculiar  to  this  group,  leaving  no  doubt  of  their 

position.  {State  Collection.) 
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371.     18.     ENDOCERAS  PROTEIFORME 1 

Pi,.  LXXXV.  Fig9.  1  a  -/. 
Reference  pag.  208  -  216,  pi.  45  -  50,  of  this  volume. 

This  species,  which  is  apparently  identical  with  H.  proteiforme  of  the  Trenton  limestone, 
is  abundant  in  the  Utica  slate  in  many  localities.  It  presents  some  deviations  from  the 
prevailing  varieties  in  the  Trenton  limestone,  but  not  greater  than  is  observed  in  some 
specimens  in  that  rock.  In  the  small  specimens,  which  are  more  common  than  any  others, 
the  distance  of  the  septa  is  from  one  fourth  to  one  third  of  the  diameter,  and  the  siphuncle 
is  small  and  slightly  excenlric.  I  have  never  found  them  in  this  rock  enclosed  in  larger 
tubes  or  embryo  sheaths.  The  specimens  are  usually  casts  in  sulphuret  of  iron,  and  very 
perfectly  preserved  ;  they  are  often  compressed,  and  the  section  is  elliptical ;  but  this 
feature  is  always  due  to  pressure.  The  siphuncle  likewise  shows  slight  deviations  from  its 
prevailing  position,  and  it  is  often  so  nearly  central  that  the  difference  escapes  observation. 

Fig.  1  a.  A  specimen  presi^rving  a  large  part  of  the  outer  chamber.  The  longitudinal  groove  is  due  to 
pressure  which  has  broken  the  shell,  the  broken  edges  curving  inwards. 

Figs.  1  i,  c.  Specimens  of  the  smaller  extremity  of  the  fossil. 

The  septa  in  fig.  I  b,  show  a  slight  arching  upwards,  but  this  is  not  a  usual  character. 

Fig.  \  d.  A  fragment  and  sections  of  the  two  extremities,  showing  an  elliptical  form,  which  is  due  to 
pressure. 

Fig.  1  e.  A  similar  smaller  fragment  of  the  same  form. 

Fig.  1  /.  A  smaller  fragment,  with  sections  circular. 

The  elliptical  forms  are  variable  in  their  degree  of  eccentricity,  and  the  apparent  position 
of  the  siphuncle  is  often  influenced  by  the  same  cause. 

Position  and  locality.  This  species  is  abundant  in  the  black  slate  at  Turin,  in  Lewis 
county ;  it  is  likewise  foimd  at  Canajoharie ;  on  the  Oxtungo  creek,  above  Fort-Plain,  and 
in  other  places  in  the  Mohawk  valley.  (State  Collection.) 


372.     26.     ORTHOCERAS   {Species  undetermined). 
Pi..  LXXXV.  Fig.  2. 

This  is  a  crushed  specimen,  slightly  folded  inwards  along  the  centre,  and  preserving  the 
shell  along  this  line.  The  original  shell  is  preserved  on  other  parts  of  the  specimen,  but 
all  the  surface  markings  are  obliterated.  The  proportional  distance  of  the  septa  is  much 
greater  than  in  the  preceding  species,  and  the  character  of  the  specimen  is  otherwise 
unlike  that  of  the  previous  one. 

Position  and  locality.  In  the  Utica  slate  at  Turin,  Lewis  county. 
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373.    27.     ORTHOCERAS  CORALLIFERUM  {  n.  sp.) . 
Pl.  LXXXV.  Fig.  3 ;  and  Pl.  LXXXVI.  Figs.  1  a,  b,  e,  d. 

I  have  collected  numerous  fragments  of  Orthocerata,  which,  from  being  compressed 
and  denuded  of  tlie  shell,  or  partially  preserving  the  shell  with  its  markings  obliterated, 
cannot  be  characterized  with  precision.  Many  of  these  are  partially  covered  by  some 
incrusting  coral,  and  as  this  circumstance  is  characteristic  of  specimens  from  widely 
separated  localities,  it  may  be  useful  in  identifying  the  species. 

The  septa  are  closely  arranged  ;  the  tubes  very  gradually  tapering  and  often  attaining 
a  large  size.  The  distance  of  the  septa,  as  compared  with  the  diameter  of  the  shell,  appears 
to  be  variable,  from  the  greater  or  less  degree  of  pressure  which  it  has  suffered. 

Plate  LXXXV. 

Fig.  3.  A  large  specimen,  extremely  compressed,  from  the  Utica  slate. 

Plate  LXXXVI. 

Fig.  1  a.  A  small  fragment,  from  the  altered  shales  near  Waterford,  Saratoga  county.  The  septa  are 
represented  too  distant  in  the  figure.  A  portion  of  the  coral  covering  the  surface  is  magnified 
in  fig.  1  b. 

Fig.  1  e.  A  fragment,  from  the  green  shales  of  Lewis  county. 

Fig.  1  d.  A  fragment  from  the  sandstone  of  the  Hudson-river  group. 

Position  and  locality.  This  species  occurs  in  the  Utica  slate  at  Turin,  and  in  the  shales 
and  sandstones  of  the  Hudson-river  group  at  Turin,  Boonville,  Pulaski,  Rome,  and  other 
places.  (State  Collection.) 

374.    28.     ORTHOCERAS  LAMELLOSUM  (  n.  sp.). 
Pl.  LXXXVI.  Figs.  2  a,  b,  c,  d. 

Slender,  very  gradually  tapering  to  an  acute  point;  septa  distant  from  one  fifth  to  one 
fourth  of  an  inch,  having  a  convexity  about  equal  to  their  distance  from  each  other ; 
siphuncle  slightly  excentric ;  surface  apparently  lamellose  or  subimbricate. 

This  species  is  of  frequent  occurrence  in  the  calcareous  portions  of  the  Hudson-river 
group.  It  differs  but  little  from  Endoceras  proteiforme,  in  the  distance  of  septa  and  position 
of  siphuncle ;  but  the  character  of  the  shell  appears  to  be  quite  distinct. 

Fig.  2  b,  c.  Fragments  near  the  smaller  extremity ;  the  septa  being  indistinctly  preserved. 

Fig.  2  d.  A  fragment,  showing  the  comparative  distance  of  the  septa,  in  which  it  varies  slightly  from 

fig.  2  6. 
Fig.  2  e.  Section  of  the  last,  showing  the  position  of  the  siphuncle. 

Position  and  locality.  This  species  occurs  at  Turin,  Loraine,  Pulaski,  and  near  Rome, 

(State  Collection.) 
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375.    2.     ORMOCERAS  CREBRISEPTUM. 

Pl.  LXXXVI.  Fig.  2  a;  Pl.  LXXXVII.  Figs.  2  a,  b,  c,  d,  e. 

Elongated,  conical,  somewhat  rapidly  tapering  to  an  acute  apex ;  septa  numerous, 
approximate,  deeply  arched,  distant  about  one  seventh  the  diameter  ;  siphuncle  excentric, 
enlarging  in  each  cell  and  contracting  at  its  passage  through  the  septum  ;  section  circular  ; 
surface  marked  by  longitudinal  lines,  which  are  visible  in  the  cast. 

This  species  is  readily  recognized  by  its  very  approximate  septa,  which  are  highly 
arched,  differing  in  this  respect  from  the  Orthoceras  multicameratum  of  the  Birdseye  lime- 
stone ;  the  siphuncle  is  also  proportionally  larger,  and  more  excentric. 

Plate  LXXXVII. 

Fig.  2  a.  A  part  of  the  outer  chamber  of  this  species. 

Fig.  2  6.  A  fragment  still  preserving  a  portion  of  the  shell,  which  shows  some  strong  longitudinal 

striae,  and  the  dorsal  line  or  ridge,  a  character  rarely  observed  in  the  Orthocerata. 
Fig.  2  c.  A  fragment,  showing  the  position  of  the  siphuncle  on  the  highly  arched  septum  at  the  upper 

extremity  of  the  figure. 
Fig.  2  i.  A  fragment  of  stone,  with  numerous  small  speciniens  of  this  species,  associated  with  crinoidal 

joints. 
Fig.  2  «.  A  longitudinal  section  of  a  fragment,  showing  the  deeply  arched  septa,  and  the  alternate 

enlargement  and  contraction  of  the  siphuncle. 
Plate  Ixxxvi,  fig.  2  a.  A  fragment  of  the  same  species,  the  siphuncle  being  distinctly  moniliform. 

Position  and  locality.  In  the  shaly  calcareous  strata  of  the  Hudson-river  group  at  Turin, 
Pulaski,  Washingtonville,  and  other  places.  (.State  collection.) 


376.     1.     THECA?  TRIANGULARIS. 

Pl.  LXXXVII.  Figs.  1  a,  b,  c,  d. 

Bodies  of  a  slender  pyramidal  form,  flat  behind  and  rounded  at  the  larger  extremity, 
angular  in  front ;  small  extremity  pointed  ;  section  ( aperture  ?  )  triangular.  The  surface 
shows  no  defined  markings,  though  the  outer  covering  is  not  preserved  in  the  specimens 
which  I  have  seen. 

These  bodies  are  of  frequent  occurrence  in  the  shales  of  the  Hudson-river  group,  but 
I  have  been  unable  to  satisfy  myself  of  their  relation  to  other  organic  forms,  or  their 
independent  nature.  Capt.  Portlock  {Geol.  Rep.  Londonderry,  pag.  470,  pl.  29  a,  figs.  6, 
7  a,  7  6)  has  given  some  figures  of  similar  bodies,  which  he  refers,  with  some  hesitation,  ■ 
to  the  internal  bone  of  a  cephalopod.  Our  species  presents  the  general  characters  of  others 
of  this  genus,  which  Prof.  G.  Forbes  has  shown  to  belong  to  the  pteropodous  mojlusca, 
[  PaljEontology.]  40 
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Fig.  1  o.  A  portion  of  a  large  specimen,  with  the  smaller  extremity  broken  off! 
Fig.  1  b.  Section  of  the  last 

Fig.  1  e.  A  smaller  specimen,  very  perfectly  terminated  at  both  extremities. 
Fig.  I  d.  A  minute  specimen  of  the  same  species. 

Position  and  locality.  These  specimens  ( 1  c  and  d  )  are  from  the  semi-altered  slates  near 
Waterford.  The  other  specimen  is  from  the  calcareous  beds  associated  with  the  same  slate, 
near  Troy. 
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The  two  species  of  Tuebo,  page  12,  probably  do  not  strictly  belong  to  this  genus,  but  are 
congeners  of  those  in  the  Trenton  limestone,  which  I  have  termed  Holopea.  They  are  not 
Pleurotomaria  nor  MurchisonitB  ;  the  perfect  specimens  never  exhibiting  any  spiral  band, 
carina  or  marginal  indentation. 

377.    8.     AMBONYCHIA  MYTILOIDES. 

Pi..  XXXm*.  Fig.  2. 

Obliquely  ovate,  narrowing  and  acute  at  the  beak  ;  posterior  slope  obtusely  subcarinated ; 
anterior  margin  straight  above  and  rounded  below  ;  surface  (in  the  cast)  presenting  some 
obscure  concentric  lines. 

The  specimen  is  a  cast,  and  the  surface  markings  are  unknown.  It  is  quite  distinct  in 
form  from  either  of  the  other  species  of  the  genus,  being  more  acute  at  the  beaks  than  any 
of  them,  and  it  is  not  as  strongly  marked  by  radii  as  the  species  of  the  Hudson-river  group. 
It  is  an  interesting  fact  to  show  that  this  generic  type  commenced  its  existence  almost  with 
the  dawn  of  organic  life  ;  continuing,  in  the  several  forms  already  given,  to  the  termination 
of  the  Hudson-river  group. 

Position  and  locality.  In  the  lower  crystalline  strata  of  the  Chazy  limestone  at  Chazy. 

63.    7.     ORTHOCERAS  MONILIFORME  ( p.  35  ). 

This  species  should  be  placed  Under  the  Genus  Ormoceras,  from  the  character  of  the 
siphuncle. 

Gends  PHYTOPSIS,  and  species  (  pag.  38,  pi.  8  &  9 ) . 

A  further  examination  of  these  peculiar  fossils  has  convinced  me  that  they  belong  rather 
to  the  ZooPHYTA  than  to  Plants  ;  though  it  is  impossible,  with  our  present  knowledge,  to 
decide  their  true  relations  or  associates.  The  examination  of  a  large  number  of  specimens, 
with  the  best  glasses  in  my  possession,  has  shown  no  pores  upon  the  surface  ;  and  the 
internal  structure,  though  similar  to  plants,  is  the  kind  of  structure  which  plants  exhibit 
under  a  high  magnifying  power,  and  not  to  the  naked  eye  as  in  these  fossils. 

40* 
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378.    2.    SCHIZOCRINUS  STRIATUS  (  n.  sp.) 

Pl.  XXVIII.   Figs.  4  a,  b,  c. 

Body  very  gradually  enlarging  upwards  ;  plates  narrow,  elongated  ;  costal  plates  con- 
sisting of  a  regular  single  series  of  five,  supporting  a  series  of  scapular  plates  ;  a  single 
range  of  intercostal  plates,  which  are  succeeded  by  a  double  range  of  interscapulars,  one 
of  the  oblique  lower  sides  of  each  plate  resting  upon  the  upper  oblique  edge  of  the  inter- 
costal, and  the  other  upon  the  costal  plate  ;  arms  unknown ;  column  near  the  pelvis, 
composed  of  thin  joints,  alternating  at  distant  intervals  with  a  thicker  one  ;  edges  of  the 
plates  of  the  column  with  slight  longitudinal  ridges  or  stria?. 

This  species  has  the  same  structure  as  the  S.  nodosus,  but  the  form  of  the  body  and  plates 
is  quite  different ;  the  joints  of  the  column  are  not  nodulose,  but  longitudinally  striated, 
differing  in  an  essential  manner  from  the  other  species  with  which  it  is  generically  identical. 

This  specimen  was  discovered  after  the  descriptions  of  the  above  species  had  been 
printed,  but  is  added  to  the  plate,  which  had  not  been  completed. 

Fig.  4  a.  The  body  of  this  species,  with  a  small  part  of  the  colunin  attached. 

Fig.  4  A.  A  portion  of  the  column  enlarged. 

Fig.  4  c.  An  enlarged  figure,  showing  the  structure  and  arrangement  of  the  plates. 

Position  and  locality.-  In  the  intercalated  shaly  layers  in  the  Trenton  limestone  at 
Middleville. 

121.     1.     GRAPTOLITES  AMPLEXICAULE  (p.  79). 

It  is  quite  possible  that  this  species  will  prove  identical  with  G.  pristis,  or  some  other 
one  of  the  higher  slates  ;  though  in  the  limestone,  when  not  compressed,  it  presents  a 
different  aspect. 

123.     1.     POTERiOCRiNUS  ALTERNATUS  (  pag.  83,  pi.  28,  figs.  la-/). 

This  species  may  perhaps  be  a  Cyath&crinUs ;  but  the  form  of  the  plates  is  the  same 
as  in  P.  gracilis,  which  presents  all  the  generic  characters  given  by  Miller.  It  may  be 
doubtful  even  whether  the  distinction  between  Poteriocrinus  and  Cyathocrinus  is  always 
conspicuous  or  readily  decided. 

379.     3.     NUCULA1  DONACIFORMIS. 

Pi,.  XXXIIl*.  Figs.  3  a,  b. 

Ovate-cuneate,  the  anterior  side  short  and  rounded,  the  posterior  side  extended,  nar- 
rowing and  compressed  laterally,  inflated  towards  the  umbones,  which  are  prominent  and 
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distinctly  elevated  above  the  cardinal  line ;  base  nearly  straight ;  surface  marking  ob- 
literated. 

This  species  approaches  in  form  to  the  larger  varieties  of  JV.  levata,  but  is  more  extended 
posteriorly,  and  the  anterior  side  proportionally  shorter. 

It  is  not  improbable  but  there  may  be  two  species  among  those  given  as  JV*.  levata,  though 
1  have  not  yet  been  able  to  distinguish  them  by  decided  chatacters. 

Fig.  3  a.  Right  valve  of  this  species.     3  b.  Cardinal  view  of  the  same. 


208.    9.     MODIOLOPSIS  AVICULOIDES  (pag.  161,  pi.  36,  fig.  1  a). 

The  transverse  striae  shown  in  this  figure  are  due  to  pressure  in  the  shaly  matrix,  which 
produces  markings  similar  to  the  "  slickensides,"  or  striee  made  by  the  sliding  of  one 
surface  over  another.  Many  fossils  in  the  Trenton  limestone  are  thus  marked. 


380.     6.    BUCANIA  INTEXTA  (n.  sp.) 
Pl.  XXXIII*.  Fig.  4  a,  b,  e,  d. 

Convolute,  discoidal ;  volutions  three  or  more,  contiguous,  gradually  expanding,  the 
last  one  continuing  in  a  somewhat  direct  line  to  the  aperture  ;  umbilicus  broad  and  deep  ; 
back  of  the  volutions  broadly  rounded  ;  sides  obtusely  angular ;  dorsal  line  marked  by  a 
sharp  elevated  carina ;  surface  of  the  shell  ornamented  by  strong  elevated  longitudinal 
striae,  which  are  interrupted  by  distant  oblique  transverse  lines,  and  crossed  by  finer  striae. 

This  species,  of  which  only  a  single  fragment  has  been  seen,  was  obtained  by  Dr. 
Emmons,  near  Watertown,  Jefferson  county,  in  what  he  supposed  to  be  the  Trenton  lime- 
stone ;  but  from  its  close  analogy  witii  the  B.  mlcatina  of  the  Chazy  limestone,  I  have 
hesitated  to  place  it  with  the  Trenton  species  of  the  genus,  fearing  some  error  in  regard  to 
its  geological  position.  It  differs  from  B.  sulcatina,  in  having  the  longitudinal  grooves  equal 
to  the  striee  ;  while  in  that  one  the  elevated  bands,  which  are  often  composed  of  two  or 
three  smaller  ones,  are  twice  as  wide  as  the  spaces  between.  In  addition  to  the  fine  obliquely 
transverse  striae,  there  are,  at  regular  intervals,  stronger  ones  which  partially  displace  or 
derange  the  longitudinal  striae,  so  that  they  are  not  continuous.  This  character  is  less  con- 
spicuous in  B.  sulcatina.  In  that  species,  also,  the  dorsal  line  is  depressed  ;  while  in  this 
one  it  appears  to  have  been  carinated,  a  portion  of  the  carina  remaining.  A  comparison  of 
the  figures  of  the  surface  of  the  two  individuals  will  show  the  distinctions  here  indicated. 

Fig.  4  a.  Dorsal  view  of  the  fragment. 

Fig.  4  b.   Lateral  view  of  the  same. 

Fig.  4  c.  A  portion  of  the  surface  magnified. 

Fig.  i  d.  A  portion  of  the  surface  of  B.  sulcatina  magnified, 
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175.    8.     ATRYPA  CUSPIDATA  (pag.  138,  pi.  33»). 

This  species,  though  differing  from  the  original  of  A.  extans,  I  am  inclined  to  regard  as 
identical  with  it,  the  differences  indicated  depending  partly  upon  the  accidental  condition 
of  the  specimens.  I  have  never  been  able  to  obtain  perfect  specimens,  preserving  the 
characters  of  A.  extans  represented  in  the  single  valves  from  which  Mr.  Conrad  described 
the  species. 

127.     1.     ECHINO-ENCRINITES  ANATIFORMIS  (pag.  89,  pi.  29). 

The  structure  cannot  be  entirely  made  out  from  the  specimens  in  my  possession.  The 
pelvic  plates  are  four,  two  of  them  truncated  above,  and  one  or  both  the  others  are  pen- 
tagonal. A  large  part  of  the  column  is  preserved  in  the  specimens  4  a  and  4  6.  The 
specimen  4  d  is  crushed,  and  the  column  flattened,  and  appears  wider  than  its  proper 
proportion.  In  the  specimen  fig.  4  d',  the  natural  proportions  are  preserved.  The  lower  part 
of  the  column,  which  is  very  small,  and  composed  of  joints  twice  or  thrice  as  long  as  wide, 
is  magnified  in  fig.  4  a+.  This  part  of  the  column  is  not  preserved  in  any  of  the  specimens 
except  fig.  4  a. 

128.     2.     ASTERIAS  MATUTINA  (pag.  91,  pi.  29). 

Prof.  Agassiz  has  shown  me  that  this  species,  though  having  the  form  of  an  Asterias, 
presents  a  generic  difference,  requiring  another  designation. 

This  species,  with  several  other  species  of  asteroid-crinoids  in  the  palaeozoic  strata,  will 
constitute  a  distinct  genus,  whenever  their  characters  shall  have  been  sufficiently  studied. 

313.  1.  THALEOPS  ( ILL^NUS  )  OVATUS  (  p.  259 ) . 
Pi.  LXVII.  Figs.  6a,b,e  (fig.  6  c  added). 
Since  this  description  was  written,  I  have  had  an  opportunity  of  examining  a  specimen 
from  the  collection  of  Mr.  W.  H.  Pease,  which  is  more  perfect  in  some  respects  than  the 
one  previously  described  and  figured.  This  individual  is  provided  with  a  strong  angular 
spine,  projecting  from  each  posterior  angle  of  the  buckler,  nearly  at  right  angles  to  the 
axis  of  the  body.  Spines  of  this  character  have  sometimes  been  seen  in  the  Trenton  lime- 
stone, and  in  the  Blue  limestone  of  Cincinnati.  The  specimen  described  is  from  the  southern 
part  of  Indiana,  the  precise  locality  unknown. 

354.     14.     MODIOLOPSIS  TERMINALIS  (n.  *p.). 

Pl.  XXXIII'.  Fig.  .'•). 
Reference  Modioloptui  (species  undetermined),  p.  297. 
Since  the  description  and  figure  of  this  species  were  completed,  I  have  obtained  a  very 
perfect  cast  of  the  same,  which  is  figured  as  above.  The  beaks  appear  to  be  terminal,  or 
extending  quite  as  far  as  the  anterior  margin  of  the  shell.  The  form  of  the  shell  is  similar 
to  M.  ruuutus,  but  the  position  of  the  beaks  readily  distinguishes  it  from  that  species. 


ORGANIC  REMAINS  OF  THE  TACONIC  SYSTEM. 

• 

De.  Emmons,  in  his  paper  on  the  Taconic  System,  and  in  his  Agrictfltural  Report,  has 
given  several  plates  of  fossils  of  the  Taconic  system,  with  descriptions  of  the  same.  The 
larger  nmnber  of  these  are  from  the  State  of  Maine  ;  and  since  the  relative  position  of  the 
rocks  containing  them  has  not  been  shown  upon  geological  evidence,  nor  any  fossils  from 
them  identified  with  those  of  rocks  of  the  [presumed]  same  age  in  New-York,  I  have  thought 
it  better  to  omit  any  notice  of  them  in  this  volume.  Of  those  found  within  the  State  of 
New-York,  several  are  unequivocally  identical  with  well  known  species  in  the  Hudson- 
river  group,  while  a  single  species  is  yet  unknown  in  that  position. 

The  Trilohites  are  figured  on  Plate  LXVII,  and  described  at  pages  252  and  256  of  this 
Report.  One  of  these  is  new,  while  the  other  is  unquestionably  the  Calymene  beckii. 

The  J^Temapodia  has  since  been  shown,  by  Dr.  Fitch,  to  be  the  track  or  discoloration  on 
the  surface,  produced  by  some  existing  animal. 

The  Gordia  marina  presents  no  evidence  of  organic  structure,  having  more  the  ap- 
pearance of  the  cast  of  a  furrow  made  by  some  moUusk  upon  a  soft  bottom,  which  was 
afterwards  filled  with  sediment,  producing  the  form  under  consideration. 

The  JVereites  and  Myrianites,  figured  on  Plates  III  and  IV,  Tac.  System  {Plates  XV  and 
XVI,  ~9gr.  Report ) ,  are,  as  before  observed,  from  the  slates  of  Waterville  in  Maine,  the 
age  and  relative  position  of  which  has  not  been  shown  upon  other  evidence. 

The  Fucoides  simplex  is  undoubtedly  a  Graptolite,  allied  to  G.foliaceus,  and  apparently 
identical  with  a  species  in  the  unaltered  slates  of  the  Hudson-river  group. 

'£\iG  Fucoides  rigida  and  F.Jlexuosa  are  one  and  the  same  species;  but  their  locality 
leaves  no  doubt  that  the  rocks  in  which  they  occur  are  a  part  of  the  Hudson-river  group. 
A  species,  undistinguishablc  from  this  one,  occurs  in  the  unaltered  shales  of  the  Hudson- 
river  group  at  Turin  in  Lewis  county,  though  such  variable  forms  are  not  to  be  regarded 
as  of  cardinal  importance.  Even  if  this  prove  a  distinct  species,  it  is  generically  identical 
with  others  from  authentic  localities  of  the  Hudson-river  group,  and  is  therefore  of  little 
value  as  typifying  rocks  of  a  distinct  system.  Such  an  argument,  however,  if  available  in 
this  case,  may  be  used  in  another ;  for  the  two  species  of  Sphenothallus {V\.  LXVIII)  are  not 
associated  with  otlier  known  fossils,  but  are  clearly  in  strata  of  the  Utica  slate  and  Hudson- 
river  group.  The  only  difference  in  the  case  of  those  in  Washington  county,  is  that  the 
rocks  have  suffered  a  few  undulations  and  plications,  with  scarcely  any  visible  change  in 
their  lithological  character. 
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For  these  reasons,  and  because  a  careful  examination  of  the  structure  of  this  part  of  the 
country  has  shown  a  clear  connexion  of  the  rocks  on  the  east  and  west  si^e  of  the  Hudson- 
river  valley,  I  have  considered  it  jny  duty  to  unite  these  fossils  with  those  found  in  othef 
localities  of  the  Hudson-river  group.  Whatever  future  investigations  may  develope,  we 
have  at  present  no  sufficient  evidence  for  regarding  the  rocks  on  the  east  side  of  the  Hudson 
river  as  distinct  from  those  on  the  west  side ;  since  they  are  visibly  connected,  and  the 
undulated  and  plicated  structure  and  partial  alteration  commences  on  the  west  side  of  the 
river,  while  the  fossils  still  retain  their  form  and  unequivocal  character.  Those  who  Jh- 
vestigate  the  subject  should  remember,  also,  that  the  discovery  of  a  few  species  in  the 
altered  shales  on  the  east  side  of  the  river  is  not  decisive  of  a  different  age  of  the  strata, 
while  so  many  unequivocal  forms  of  the  unaltered  rocks  on  the  west  side  appear  in  the 
same  connexion.  A  careful  search  conducted  in  any  part  of  these  strata,  both  in  the  dis- 
turbed and  undisturbed  regions,  will  lead  to  the  discovery  of  many  new  species,  which  is 
likewise  true  in  other  formations. 

I  conceive,  however,  that  it  is  unnecessary,  in  this  place,  to  enter  into  detail  regarding 
the  geological  structure  of  this  part  of  the  country.  This  will  appear  in  an  introduction  to 
the  work,  with  sections  showing  the  continuation  of  the  formations  eastward,  and  their 
gradual  metamorphism  which  increases  with  their  greater  disturbance. 
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TABULAR  LIST  OF  THE  SPECIES  DESCRIBED  IN  THIS  VOLUME, 

SHOWIITG    THEIR    VERTICAI«    RANGE    AS    FAR    A8    HAS    BEEN    OBSERVED    IN    THE    PROGRESS    OF    THE    WORK. 

In  comparing  the  species  of  this  table,  and  the  range  given,  it  should  be  borne  in  mind, 
that  all  the  groups  here  mentioned  are  subordinate  parts  of  the  lower  division  of  the 
palaeozoic  series,  constituting  the  equivalents  of  the  Lower  Silurian  rocks  of  England  and 
Wales,  and  other  parts  of  Europe.  These  subdivisions  are  not,  therefore,  to  be  regarded  as 
of  the  same  importance  as  the  greater  groups  or  divisions,  which  are  more  definitely  marked 
at  their  termination  and  commencement ;  still  it  is  interesting  to  observe  the  important 
changes  taking  place  at  the  termination  of  each  one,  and  how  few  are  the  species  which 
pass  from  one  to  the  other.  From  the  Trenton  limestone  upwards,  the  zoological  affinities 
of  the  strata  are  much  greater  than  between  this  rock  and  those  below  ;  for,  in  fact,  al- 
though it  is  almost  impossible  to  define  the  line  of  separation  between  the  Black-river 
limestone  and  the  Trenton  limestone,  yet  the  few  species  common  to  the  two  rocks  impresses 
one  as  remarkable,  and  as  indicating  a  greater  and  more  decided  change  in  the  organic 
products  of  this  period  than  the  similar  lilhological  nature  of  the  rocks  would  lead  us  to 
believe. 

The  zoological  relations  between  the  five  lower  members  of  this  division  are  by  no  means 
intimate ;  the  difference  in  the  organic  remains  amounting  almost  to  an  entire  change 
between  the  termination  of  one,  and  the  commencement  of  the  next  in  succession.  The 
small  number  of  species  in  the  two  lower  members,  however,  give  scarcely  a  fair  oppor- 
tunity of  comparison  with  the  succeeding  ones  where  the  species  are  more  numerous  ;  and 
we  find  no  considerable  number  of  species,  till  we  arrive  at  the  Chazy  limestone.  The 
greater  proportion  of  these,  however,  are  peculiar  to  this  rock,  the  few  exceptions  being 
barely  sufficient  to  link  it  with  the  succeeding  strata  by  its  organic  affinities.  By  this 
arrangement,  and  by  carefully  presenting  the  results  of  investigations  among  the  organic 
remains  of  very  subordinate  groups,  geologists  will  be  able  to  decide  what  value  is  to  be 
attached  to  this  kind  of  evidence,  even  where,  usually,  there  has  not  been  made  any 
important  distinction  of  age  or  character  of  strata. 

I  should  observe,  however,  in  this  place,  that  the  organic  affinities  of  these  rocks  may 
be  increased  by  further  research  ;  as  doubtless  a  greater  number  of  species  will  be  found 
common  to  two  or  more  of  them,  while  there  are  only  two  or  three  instances  where  there 
is  a  probability  that  those  at  present  regarded  as  identical  may  prove  distinct  species. 
Among  these  are  the  Illtenus  and  Isotelus  of  the  Chazy  limestone,  which  are  apparently 
identical  with  those  of  the  Trenton  limestone. 

The  Utica  slate  has  been  continued  as  a  separate  formation  in  this  table,  though  the 
species  peculiar  to  it  are  few.  Its  relative  value  and  importance  will  be  readily  apprehended 
by  an  inspection  of  the  table. 
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Alecto  inflata,  Hall 

Chsetetes,  sp.  indet 
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—  rugosus.         Hall 

—  columnaris,      "         

Stromatocerium  rugosum,  Hall 
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Receptaculites  neptunii .'  Defrance  . . 

(  Genus  ? )  cyathiformis.  Hall < 
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CRINOIDEA. 
Actinocrinus  tenuiradiatus, 

—  tp.  indet 

Schizocrinus  nodosus,  Hall 
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—  cuspidata.t     "         


Plate  and  figure. 


Ixxix, 
Ixxix, 
Ixxix, 
iv  bis, 
iv  bis, 
iv  bis, 
5  xxxi,  1 
( Ixxix, 
xxxi  A, 
xxxi  A, 
xxxi  A, 
xxxi  B, 
(  xxxi  B, 
i  Ixxix, 
xxxi  B, 
xxxi  B, 
xxxi  B, 
xxxi  B, 
xxxi  B, 
xxxi  B, 
xxxi  B, 
xxxi  B, 
iv  bis, 
(  xxxii, 
(Ixxix, 
xxxii, 
xxxii, 
xxxii, 
xxxii, 
xxxii, 
xxxii, 
xxxii, 
xxxii. 


7  a,  6 

8  a,b 

Q  a,  b,  e 

1  tt.b 

2  tt,b,c 

3  a,b,c 
;  xxxi  A, 

2  a-/ 

2  a,  ft 

3  a-e 

4  a-/ 
1  a,b,  e 
2a-h 

3  a,  ft 

3  a-/ 

4  a-/ 

5  a,  ft 

6  a,  ft 
1  a-d 


9  a,  ft 
10  a,  ft, c 
4  a,  ft 
la-/ 
4  a  -  e 

2  a-/ 

3  a,  ft,  e 

4  a,  ft,  c 

5  a,  ft,  c 

6  a,  ft,  e 
I  a,b 

8  a  -  e 

9  a-g 
xxxii,  10  a  -  e 
xxxii,  11  a,b,c 
xxxii,  12  a,  6,  e 
xxxii,  13  a,  ft 
xxxii  A,     1  a  -  0 


; xxxu  A, 
xxxii  B, 

'  xxxii  B, 
xxxii  c, 
Ixxix, 
Ixxix, 
xxxii  D, 
iv  bis, 
iv  bis, 
iv  bis, 
iv  bis, 
iv  bis, 
xxxiii, 
xxxiii, 
xxxiii*. 


2  a-q 

1  a-e 

2  a-t 
1  a  -m 

5o-/ 
6*  a,  ft,  c 
I  a  -  u 
5 
6 

7  a  -« 

8  a-cR 
9a-d 

1  a,b 

2  a,  b,  e 
I  a-h 


Page. 


290 
290 
290 
19 
19 
20 
102 
286 
106 
106 
108 
109 
110 
287 
111 
112 
113 
113 
114 
115 
115 
116 
20 
117 
288 
118 
118 
119 
120 
120 
121 
121 
122 
123 
124 
125 
125 
126 
127 
128 
128 
129 
288 
289 
133 
21 
21 
21 
22 
23 
137 
138 
138 


Rocks  &  Groups. 


& 


O  Be 


+ 


3 


+ 


+ 


+ 


+ 


4- 


4- 


'  Erroneously  referred  to  fig.  S  on  page  289.  f  •^-  eutpidata  figured  on  supplementary  plate  xxxiii*. 
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'.•  Atrvjia  bisulcata,  Kmmons 

10  —         deflecta,         Hall 

11  —        recurvirostra,  "         

12  —         exigua,  **  

13  —        modesta,  Say 

14  —        circulus,         HaU 

15  —  ambigua,  "         ....... 

16  —        hemiplicata,     "         

17  —        sp.  indel 

18  —        subtrigonalis, /fa//   

19  —        increbescens,*  *'         

■20  —        dentata,              "         

21  —        sordida,              "         

ACEPHALA. 

1  Ambonychia  mytiloides,  Hall     

2  —        bellastriata,  "         

3  —        orbicularis,  Canratt    

4  —        amygdilina,  i/a// 

5  —        undata,  Conrad 

B  —        obtufm.  Hall  

7  —  ?      »p.  indtt 

8  —        radiata.  Hall    . . . . 

9  —        carinata,  Goldftat 

1  Avicula  trentonensis,  Conrad 

2  —        elliptica,  Hall 

S  —        insueta,  Co/iro'i 

4  —        demissa,      "         

5  —  ?      desquamata.  Hall 

1  Modiolopgis  mytiloides,  Hall 

2  —        parallela,  Conrad 

3  —        faba,  "         

4  —        nasutus,       "         

5  —        arcuatu9.        Hall 

6  —        subspatulatus,    "         

7  —        latus,  "         

8  —         carinatus,  "         

9  —        aviculoides,        "         

10  —        trentonensis,  Conrad    

11  —  modiolaris,         "         .    .     .. 

12  —        truncatus.  Hall 

13  —        curta,  Conro'i    

14  —        tp.  indet ) 

"  —        terminalis, //a// ) 

15  —        anodonloides,  Conrad 

16  — .'      nuculiformis.  Hall 

1  Moiliola?  obtusa,            "        

1  Tellinomya  nasuta,  Hall 

2  —        sang:uinolaroidea,  "      

3  —        gibbosa,  "      


Plate  and  figure. 


XXXIIl, 

xxxiii, 
xxxiii, 
xxxiii, 
xxxiii, 
Xxxiii, 
xxxiii. 


3  a-e 

4  a,  b 
5a-d 
6  a  -  d 

1-5 

1  a  -  c 
Ha-c,  9  ab 


xxxiii,  10  a  -  f 
xxxiii,  II  a  -  c 
xxxiii,  12  a  -  c 

(  xxxiii,  13  a  -  y 

C  Ixxix,     6 
xxxiii,  14  a  -  e 
xxxiii,  10 


2 
4  a  -  c 
5o-d 

6  o  -  c 

7  a,  6 

8  a,  6 
9o,  6 

4  a  -  m 

5  a,  i 
la-d 
3 

1  a,b 
la.b 

3  a,  b 

4  a,  b 
5 

6  a-  d 
4 


xxxiir 

XXXV  i, 

xxxvi, 

xxxvi, 

xxxvi, 

xxxvi, 

xxxvi, 

Ixxx, 

Ixxx, 

xxxvi, 

xxxvi, 

Ixxx, 

Ixxx, 

Ixxx, 

XXXV, 

XXXV, 

[  XXXV, 

I  Ixxxii, 

I  XXXV,     7 

[Ixxxi,     2 
XXXV,     8 
XXXV,     9  a,  6 
XXXV,  10  a,  b 
XXXV,  11  o  -  « 
xxxvi,     1  a,  6 
xxxiv,  10 
Ixxxi,  1 ;  Ixxxii,  1 
Ixxxi,     3  a,  b 
Ixxxi,  4  ;  Ixxxii,  2 

[  Ixxxi,     5  a,  b 

[  xxxiii*,    5 
Ixxxii,    3  a  -  e 
Ixxxii,    5  a,  6 
X.     1 
xxxiv, 
xxxiv, 
xxxiv, 


3  o-c 

4  a,b 

5  a,  6 


Page. 


139 
MO 
140 
141 
141 
142 
143 
144 
145 
145 
14G 
289 
148 
148 


315 
163 
164 
165 
165 
107 
167 
292 
294 
161 
162 
291 
292 
292 
157 
158 
158 
298 
159 
296 
159 
159 
160 
160 
161 
161 
294 
296 
297 
297 
318 
298 
293 
40 
152 
152 
153 
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•  Compare  jJ.  capax,  Conrad,  Jour.  Acad.  Nat.  Sciences,  Vol.  viii,  pag.  2C4,  pi.  14,  fig.  21. 
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Tellinomya  dubia.  Hall   

—  anatinifurmis,      "  

Orthcnota  pholadis,  Conrad 

—  parallela.  Hall 

—  contracta,  "         

Cleidnphorus  planulatus,  Conrad  . . . 
Nucula  Icvata,  Hall 


—  [?]  poststriala,  Conrad 

—  ?      donacifortnis,  Hall  . 
Lyrodesma  plana,  Conrad. . . 

—  pulchella.         Hall 
Cardiomorpha  velusta,      " 
Edmondia  ventricosa,         " 

—  subtruncata,         " 

—  ?      subangulata,        " 


1 
1 
o 

1 
2 
3 
1 
2 
3 
4 
1 
1 
1 
1 
2 
1 
2 
3 
4 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


13  — 

14  — 

15  — 

16  — 
17 
IS 


Plate  and  figure. 


Page. 


RocitB  &,  Groups. 


G.\STEROPODA. 
Euomplialus  uniangulatus,  Hall  .... 
OphiletA  levata,  Vanuxem 

—  cotnplanata,  "        

Maclurca  sordida,  Hall 

—  matulina,    **     

—  magna,  Leteuer   

Raphisloma  striata,  Emmon» 

—  staminea.         Hall 

—  pUnistria,         "         

—  —         var.  parva,  Hall , 

S<;alitP8  angulatus,  Conrad 

Capuluj  auriformis.  Hall 

Natica?   {sp.indet.) 

Turbo  dilucula,  Hall 

—  ?     obscura,    "         

Holopea  symmetrica.     Hall   

—  obliqua,  "         

—  paludiniformis,  "         

—  ventricosa,  "         

Pleurotomaria .'  turgida,    "         

—  biangulata,  "         

—  (>p.  indet.) 

—  antiquata.         Hall         .... 

—  ?      nucleolata,  "  . . . . 

—  qaadricarinata,    "         

—  umbilicata,  •'         

— .'      nodulosa,  "         

—  ?       obsoleta,  '•  

—  subtilistriata,       "         

leuticularis,  Sowtrby  

Hall       


rotuluidcs, 
subconica, 

—  indenta, 

—  ambigua, 

—  i)ercarinata, 

—  [.']  bilix,  Conrad 

—  (,»p.  indet.)  . . 


xxxiv,    6  a  -f 
r.r.-x.\v,     1 
Ixxxii,     G 
Ixx.xii,    1  a  -  d 
Ixxxii,     8  a,  b 
Ixxxii,    9  a  -  e 
xxxiv,     I  a  -  i 
xxxiv,     2  a,  b 
Ixxxii,  10  a,  b 
xxxiii',     3  a,  i 
Ixxxii,  l\  a,  b 
Ixxxii,  12  a-  d 
xxxiv,     8 
XXXV,     1  a  -  f 
xxxiv,  9;  XXXV,  3 
XXXV,    1a,b 


111, 

iii, 

iii, 

iii, 

iii, 

V,  1 

vi, 

vi, 

vi, 

vi, 

vi, 

vi, 

X, 

iii. 


1,  t  a 
4,5 
6 

2,2  a 
3 

a-  d;  v  bis,  1 
2a,b 
4,  5,  5  a 
3a,b 
3c,d,e 
I  a,  6 
y  a,  b 


7 
8 

xxxvii, 
xxxvii, 
xxxvii, 
xxxvii, 
iii. 


9,  10 
6 
S 
1 
6 
8 


1 

2a-d 
3  a,b 
i  a,b 


VI, 

vii, 

X. 

X, 

X,  9  ;  xxxviii,  1 

X,  10 

X,  U 

xxxvii, 

xxxvii, 

xxxvii, 
i  xxxvii, 
[  Ixxxiii, 

xxxviii, 

xxxviii. 

xxxviii, 

Ixxxiii, 

lx.xxiii. 


fia-d 
6a-d 
1  a-  e 
B  a-e 
3  a-e 

2 

3a,b 

4 

i  a  -  e 

da,  6 


153 
154 
299 
299 
300 
3(W 
iriO 

ir,i ) 

301  5 

3115 

302 

302 

154 

1 55 

156 


9 

11 

11 

10 

10 

26 

28 

29 

30 

30 

27 

31 

42 

12 

12 
170 
170 
171 
171 

12 

31 

31 

31 

42 

43 
43,175 

44 

44 
172 
172 
173 
174 
304 
176 
170 
177 
30S 
305 


£lr; 


+ 


+ 
+ 
+ 
+ 


+ 
+ 
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Murchisonia  abbrcviata,  Hall 

—  ?      angustata,  "         

—  ventricosa,  "         

—  perangulata,         "         

—  ?      varicosa,  •*         

—  bicincta,  "         

—  tricarinata,  "         

—  perangulata,  var.  A.,  Hall . 

—  uniangulata.     Hall       

—  bellacincta,  "         

—  subfugiformis,      "         

—  vittata,  "           .... 

gracilis,  "         

—  uniangulata,  var.  abbreviata, 

Subulites  elongata,  Conrad 

Metoptoma  ?  dubia,         Hall      

—  ?      rugosa,  "         

Carinaropsis  carinata,        "         

—  patelliformis,       "         

—  orbiculatus,  "         

Bellerophon  bilobatus,  Sotoerby  .... 

—  —        var.  acutus.   Hall. 

—  —        var.  corrugatus,  " 

—  eancellatus.  Hall 

Bucania  sulcatina,  Emmont 

—  rotundata.     Hall 

—  expansa,  "         

—  bidorsata,         "         

—  punctifrons,  Conrad,  Emm. 

—  mtexta,  Hall 

Cyrtolites  compressus,  Conrad 

—  trentonensLs,        "  .... 

—  filosum,  "         

—  ornatua,  "         


2 

3  — 

4  — 

5  — 

e       — 

7  — 

8  — 

9  — 

10  — 

11  — 

12  — 

13  — 

14 
1 
1 
2 
1 

2 

3 

1 

2 
3 
4 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 


CEPHALOPODA. 

1  Lituitea  undatus,  Conrad 

2  —        convolvang .'  Hiiinger  , 

1  Trocholitea  ammonius,  Conrad  , 

2  —         planorbiformis,     " 


ORTHOCERATA. 

1  Oncoceras  constrictum.     Hall    ...., 

1  Cyrtoceras  lameUo8um,     "         . . .    , 

2  —        annulatum,  "         

3  —         macrostomum,     "  . . . . 

4  —        constrictostriatum,   "     . . . , 

5  —  multicameratum,  "  , . . , 
8  —  arcuatum,  "  . . . , 
7  —  camurum,  "  , . . , 
1  Orthoceras  primigenium,  Fanurem. 
3        —        laqueatum.  Hall   


Plate  and  figure. 


(xl! 


VI,     7 

X,     2  a,  fr 

X,     3 

X,     4 

X,     1  a,b 

xxxviii,     5  a  -  h 

xxxviii,    6  a  -  c 

xxxviii,     7  a,  6 

xxxviii,     8 

xxxix,     1  a  -  e 

xxxix,     2  a,b 

xxxix,    3  a,b 
i  xxxix,    4  a  -  e 
\  Ixxxiii,     1  a,  b 

Ixxxiii,     2  a  -  d 

xxxix,    5  a  -  e 

iv  bis,  11 

Ixxxiii,    6  o  -  e 

xl,    1  a-  e 
2a,b 
xxiii,     7 

Ixxxiii,    8  a  -  c 
(  xl,     3  o  -  rf 
t  Ixxxiii,    9  a  -  e 

xl,     4  a,b 
xl,     da.b 
Ixxxiii,  10  a  -  e 
vi,  10,  10  a 
vi,  11  o  -« 
xl,    la-d 
xl,    8  a-g 
xl  A,     1  a-  e 
xxxiii*,    4  a-d 
xl  A,    2  o  -/ 
xl  A,  3  ;  xli,  1 
xli,     3  a,b 
Ixxxiv,    1  o  -  ^ 


xiii,  1,  3;  xiii  bis,  1 

xiii,  2,  2  a 
f  xl  A,     4  a  -k 
1  Ixxxiv,     2  a-  e 

Ixxxiv,     3  tt-f 


xli,  6  a  -/,  7  a  -  a 

xli,  2a-e 

xli,  4  a-  d,  5 

xiii,  1  a-  e,  3  a,i 

xiii,  2  a,b;  3  c,  d 

xiii,  4 

xiii,  6  a-e 

xiii,  6 

iii,  11,  11  a 

iii,  12;  Ivi,  2  a  -  c 


Page 


Rocks  k.   Groups. 


32 
41 
41 
41 
42 
177 
178 
179 
179 
179 
180 
181 
181 
303 
304 
182 
23 
306 
183 
183 
306 
306 
184 
307 
18.'> 
18.'5 
307 
32 
33 
186 
186 
187 
317 
188 
189 
190 
308 


52 
53 

192; 

309  < 
310' 


197 
193 
194 
194 
195 
195 
196 
196 
13 
13, 206| 


o 


r.  ss 


+ 


+ 


+  • 

+  • 


+ 


+ 


+ 


+ 
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Plate  and  figure- 


Page. 


RocEii  &  Groups. 


3  Orthoceraa  rcctiannulatum.  Hall  . . 

4  —  subarcuatum,  " 

5  —  tenuisc()tum,  " 

6  —  (Ormoceras)  moniliforme,  "  . , 

7  —  multicameratum,  Conrad  . 

8  —  recticameratum,    Hall     .. 

9  —  fusiforme,  " 

10  —  arcuoliralutii,  " 

11  —  terctiforme,  " 

12  —  textile,  " 

13  —  bilineatum,  " 

14  —  —         var.  a.       " 

15  —  clatliratum,  " 

16  —  vertebrate,  " 

17  —  anellum,  Conrarf    

18  —  undulostriatum,  Hall     . . . 

19  —  (fp.  indet.)  .    

20  —  latiannulatum,       Halt     .. 

21  —  junceum,  " 

22  —  amplicameratum,    " 

23  —  strigatum,  " 

24  —  laqueatuin,  var.  a.  " 

25  —  (Dp.  indet.) 

26  —  coralliferum,  " 

27  —  lamellosum,  " 

1  Ormoceras  tenuifUum,  " 

2  —  —        var.  distans,  "   . . 

3  — .'  gracile,  " 

4  —  crebrissptum,  " 

1  Endoceras  subcentrale,  " 

2  —  longissimum,  " 

3  —  multitubulatum,     "         , . 

4  —  gemelliparum,        " 

5  —  annulatum,  " 

6  —  protciforme, 

var.  tenaistriatum,  Hall 


1        — 


var.  tenuitextum. 


8  —  var.  lineolatum,       ' 

9  —  var.  atrangulatum,   " 

10  —  var.  elongatum,        " 

11  —  arctiventrum.        Hall 

12  —  angiisticameratum,  " 

13  —  magniventrum,         " 

14  —  —        var.  " 

15  —  approximatum,         " 

16  —  duplicatum,  " 

17  —  distans,  " 

18  —  proteifonne .'  " 

1  Cameroceras  trentonense,  Conrad 

1  Gonioceras  anccps,  Hall 


vii, 
vii, 
vii, 
vii, 
xi. 
xi, 

XX, 

xlii, 

xlii, 

xliii, 

xliii, 

xliii, 

xliii, 

xliii, 

xliii, 

xliii, 

xliii, 

liv, 

xlvii. 


2,2  a 

3 

6 

5 

I  a,  b,  c 

1  d 

1 

7  o-e 
6  a,b 
1  a,b 
la-d 
3a-d 

4  a  -  c 

5  a  -  c 

6  a-/ 
1  a-k 
8 

1  a,b 
3a-f 


li,     la-g 

Ivi,     la-d 

Ivi,    3 

Ixxxv,     2 

Ixxxv,  3 ;  Ixxxvi,  1 

Ixxxvi,    2  a  -  d 
C  XV,  1  ;  xvi,  1  ;  xvii,  1 
\  Iviii,     2  a,  b 

xvii,     2 

xvii,     3 

Ixxxvi,  2 ;  Ixxxvii,  2 

xvii,     4 

xviii,     I,  1  a 

xviii,    2  a,  b 

xix,     1  a,  b 

xlv,     1  a,  b 

Jxlv,     1  a,  b 
xlvii,  1,  &  2  a- 
Cxlv,  2,  3,  &  5a-c 
(  xlviii,    2  a  -  c 
f  xlv,    4  a-  e 
Jxlvi,     1,2,3 
(xlvii,    4  a-  e 

xlvi,  4  a  -  e 

lii,  I  a,  b 

li,  2  a,  6 

li,  3 

liii,  1  o  -  « 

liv,  2  4 

liv,  2  a 

Iv,  1 

Ivii,  I  a,b 

Ixxxv,  1  a  -f 

Ivi,  4  a  -  c 

ziv,  \,\  a-  d 


34 

34 

S-O 

35 

45 

46 

60 

198 

198 

199 

199 

2(X) 

201 

201 

202 

202 

203 

204 

204 

205 

205 

206 

311 

312 

312 

55 

222 

58 

58 

313 

59 

59 

59 

60 

207 

209 
210 


211 

212 
216 
217 
218 
218 
218 
219 
219 
220 
311 
221 
54 


+ 


+ 


+ 

+ 
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Conuljria  trentonensis, 

—  granulata, 

—  papillata, 

—  gracilis, 
Theca  triangularis. 


Hall 


CRUSTACEA. 
lUsnus  arcturus,  "         

—  crajjsicauda  ;    Wahltnberg  , , 

—  craasicauda,      "         

—  trentonensis,  Emmoni 

—  latidorsata.  Hall 

Thaleops  (Illienus)  ovatus,  Conrad  . . 
Asaphus.'  oblusus.  Hall     

—  marginalia,  "         ...••• 

extans,  "         

nodostriatuii,        " 
latimarginata,       "         

laotelus  canalis,  Conrad    

—  giga»?  Dekay 


—         gigaa. 


Hall 


Ogyeia.'  velusta, 

AJclJaspis  trentonenais,     "      .    . . . 

—  apiniger,  "  .... 
Platynotua  trcntonensis,  Conrad  . . . 
Ceraurus  ?  ig.  indet. 

—  pleurexanthemus,  Gre«n.. 

—  vigilana,  Hall     .... 

—  pustulosua,  "  . . . . 
Calymene  multicosta,        "         ,  . . . 


beckii.  Green 


—  scnaria,  Conraii.    ... 

—  («/».  indet  )  
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NoTB-  S«Teral  species  of  Graptoliihiu  are  marked  as  occurrinif  in  the  shales  of  the  Hudson-rirer  ffronp  only.  These  are  unknown  to  me 
in  any  sitUAtions,  except  where  the  ntrala  are  so  much  disturbed  as  to  render  it  difficult  to  identify  the  tJtica  slate,  in  the  absence  of  other 
fossils ;  and  ii  is  quite  pmsible  ihat  ihe  black  slate  containing  them  is  tliat  rock,  inlerpHcated  and  folded  with  the  green  slates  and  shaly 
sandstones,  which  Utter,  tn  uiidisturhed  regionxj  consiitute  the  Hudiioh-river  CToup  proper. 

Several  species  of  fossils  from  western  localities  (particularly  of  the  genus  Orlhia)  have  been  referred  to  the  period  of  the  Trenton  lime- 
stone, though  it  is  quite  probable  they  may  be  found  to  range  through  the  entire  series,  and  to  have  existed  a.s  late  as  the  period  of  the 
HuiIiMJo-river  group  of  New- York ;  while  others,  peculiar  lo  the  latter,  are  found  only  near  the  termination  of  the  *'  Blue  limestone  forma- 
tion'' in  western  localities 
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PLATE  1. 

Fig.  1.  1.       1.      ScOLITHUS    LINEARIS.  ( P^g.  2.) 

1  a.  A  vertical  or  longitudinal  view  of  a  specimen  of  the  rock  containing  these  bodies. 
1  b.  A  similar  view  of  a  specimen  of  partially  altered  and  laminated  sandstone  from  Pennsylvania,  the  tubes 

somewhat  flattened. 
1  e.  Weathered  surface  of  a  specimen  of  the  altered  sandstone  (crystalline  or  granular  quartz),  from  Adams, 

Massachusetts. 
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Fig.  2.  2.      1.      LiNGOLA  PRIMA.  (P<%*  3-) 

Fig.  3.  3,      2.      LlNGULA   ANTIQUA.  (Ptlg-  3') 

3  a.  The  usual  form  of  this  fossil. 


1^    ^t 


3  6.  A  broader  specimen,  with  apex  wanting.  ^     ^*         ^ 

_     .  3  c.  A  very  broad  somewhat  rounded  specimen,  a  view  of  the  interior  of  the  shell,  the  inner  laminse  wanting,  ^»  ^  ^i- 

W0  and  the  concentric  elevated  lines  showing  in  relief.  •^       ~  ^ 

3  d.  An  elongated  specimen,  somewhat  compressed  laterally.  ^  ifjf 

3  <-.  An  enlarged  portion  of  3  e. 
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PLATE  2. 

Fig.  1,  2,  4,  5.  4.     1.     Paljeophycus  thbulakis.  (Pag.  7.) 

Fig.  3,  5.    2.     Paljeophycus  ireegularis.  ( Pag.  8.) 

Fig.  6,  6.      1.     BUTHOTEEPHIS  antiquata.  (Pag.  8.) 
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PLATE  3. 

Fig.  1.  8.     1.    EnoMPHALns  uniangolatus.  (Pag-  9.) 

I .  View  of  the  upper  side  of  a  large  specimen. 

I  a.  The  lower  side  of  a  smaller  specimen,  showing  the  broad  unibilicut» 

Fig.  2,  2  a.  9.     1.     Maclukea  sordida.  ( Fag.  10.) 

Fig.  3.  10.     2.    Maclueka  hatutina.  (Pag.  10.) 

Fig.  4, 5.  #11.     1.     Ophileta  i^VATA.  (Pag.  11.) 

Fig.  6.  12.      2.      OpHILETA   COMPLANATA.  (Pag.  11.) 

Fig.  7.  13.     1.     TuEBo  DiLucuLA.  (Pag.  12.) 

Fig.  8.  14.     2.     TuEBO?  OBSCUEA.  (Pag.  12.) 

Fig.  9,  10.  15.     1.     Pleueotomaeia  ?  tubgida.  (Pag>  12.) 

Fig.  11,  11  a.  16.     1.     Oethoceeas  fbimioemum.  (Pag.  13.) 

Fig.  12.  17.     2.     Oethoceeas  laqubatotii.  (Pag-  13.) 
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PLATE  4. 

Fig.  1.  18.     1.     Retepoka  incepta.  (Pag-  15.) 

1  a.  Specimen  of  the  natural  size.  1  b.  An  enlarged  portion  of  the  same. 

Fig.  2.  19.    2.    Rktepora  gracilis.  (Fag-  15.) 

2  a.  Natural  size  of  the  fragment.  2  b.  Enlarged  portion,  showing  the  form  of  the  fenestrules. 

Fig.  3.  20.     1.    Gorgonia?  A8PEEA.  (Pag.  16.) 

3  a.  Natural  size  of  specimen. 

3  b.  Portion  enlarged,  showing  the  rough  surface  of  the  coral,  and  the  form  of  the  fenestrules. 

Fig.  4.  21.      1.      StICTOPOEA   FENESTRATA.  ( Pag.  16.) 

4  a.  Natural  size  of  the  branches  of  this  coral. 
4  i.  A  portion  magnified. 

4  e.  A  fragment  of  another  specimen  from  a  different  locality. 
4  d.  Portion  of  the  same  magnified. 

4  e.  A  part  of  the  axis  of  a  specimen,  denuded  of  the  outer  crust,  and  presenting  a  series  of  concentric  lines 
corresponding  to  the  lines  of  progressive  growth. 

Fig.  5.  22.     2.     Stictopora  glomerata.  (Pag-  17.) 

Fig.  6  a,  J.  23.     1.     Streptelasma  expansa.  (Pag.  17.) 

Fig.  7.  •      24.     1.     Chjetetes  .  (Pag.  18.) 

7  a,  b,  e.  The  specimens  considerably  magnified.  7  d.  The  ends  of  the  tubes  magnified. 

Fig.  8,  9.  25.     1.    AcTiNocRiNUs  tenuiradiatus.  (Pag.  18.) 

Fig.  10.  26.     2.     AcTiNOCRiNus  -.  (Png.  18.) 

P'g-  11-  27.     1.     AsTERUs?  .  .  (Pag.  18.) 

U  a.  Natural  size.  116.  Magnified  riew. 
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PUTE  4  (bli). 

Fig.  1.  28.     1.     Lept^na  plicifera.  (Pag.  Id.) 

I  a.  Figure  of  the  conYcx  vaWe. 
1  h.  Cast  of  convox  val%e,  with  a  portion  of  the  shell  remaining  :  cast  of  visceral  cavities  magnifiei). 

Fig.  2.  29.     2.     Leptjena  incrassata.  (Pag.  19.) 

•2  a,  b.  Convex  valves  of  this  species.  2  c.  Ventral  valves. 

•i  d.  Cast  of  the  interior  of  the  convex  valve,  and  the  same  enlarged. 

Fig.  3.  30.    3.     LeptjENa  fasciata.  (Pag-  20.) 

3  a,  b.  Convex  valves  of  two  individuals.  3  e.  A  larger  specimen  of  the  same. 

Fig.  4.  31.     1.    Orthis  costalis.  (Pag.  20.) 

1  a.  An  imperibci  shell,  showing  the  radii  towards  the  margin. 
•I  ft.  A  cast  showing  the  visceral  marking,  and  casts  of  radii  near  the  base  of  the  shell. 

4  c.  .\n  impression  of  the  convex  valve,  smaller  than  the  other  specimens.  Such  impressions  are  abundant. 

Fig.  5.  32.     1.    Atbypa  dubu.  (Pag.  21.) 

Fig.  6.  33.    2.    Atbypa  acutirostra.  (Pag-  21.) 

The  Uvo  lower  figures  are  of  the  natural  size  ;  the  upper  one  is  enlarged. 

Fig.  7.  34.    3.    Atrypa  plena.  (Pag-  21.) 

7  a.  View  of  the  ventral  valve,  showing  the  beak  of  the  dorsal  valve  closely  incurved  over  the  beak  of  the 

former.  7  b.  Lateral  view  of  the  same  individual. 

7  e.  Dorsal  valve  of  a  small  specimen. 

7  d.  Front  view  of  a  large  specimen.  7  e.  Dorsal  valve  of  the  same. 

Fig.  8.  35.    4.     Atrypa  plicifera.  (Pag.  22.) 

8  a,  ft.  View  of  ventral  valve,  and  front  of  same  individual. 

5  e,  d.  Ventral  valve  and  front  view  of  another  individual. 

Fig.  9.  36.     6.    Atbypa  altilis.  (Pag.  23.) 

9  a.  View  of  the  ventral  valve,  showing  the  beak  of  the  dorsal  valve.  9  h.  View  of  the  dorsal  valve. 
9  c.  I.ateral  view  of  the  same  shell.            9  d.  Front  view,  showing  the  elevation  of  the  mesial  radii. 

Orbicula?  deformis.  (Pag.  23.) 

Metoptoma?  ddbia.  (Pag.  23.) 

IlljENUs  abcturus.  (Pag.  23.) 

IlljEncs  crassicahda?  (Pag.  24.) 

AsAPHUs?  OBTUsns.  (Pag.  24.) 

ASAPHUS    MABGINALIS.  (Pag.  24.) 

Isotelus  oigas?  (Pag.  25.) 

IsOTELtrS  CANALI8.  (Pag.  25.) 

IS  tL  19    Labrum  or  epistoma  of  an  hoUltu,  perhaps  of  /.  canaHi. 

Fig.  20.  45.     1.     Cebaubus?  (Species  Mwdrtcrwtwerf).  (Pag.  26.) 

Fig.  21.  A  fragment  of  the  crust  of  an  unknown  trilobite. 
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PLATE  5. 


Fig.  1.  46.    3.    Maclukea  magna.  (Pag-  26.) 

I  a.  The  upper  surface  partially  denuded  of  the  shell,  showing  the  stria!  with  the  smooth  cast  beneath.    This 

is  a  perfect  representation  of  the  shell,  except  that  the  minute  terminal  volution  is  not  shown, 
t  b.  Side  view  of  a  cast  of  the  shell,  showing  the  depressed  turbinate  form  and  flat  spire. 
I  e.  View  of  the  lower  surface,  somewhat  worn ;  showing  the  large  umbilicus,  which  is  partially  filled  with 

stony  matter. 
I  d.  A  vertical  section  of  the  shell,  near,  but  not  directly  through  the  centre  of  the  spire  ;  showing  several 

volutions,  and  the  deep  umbilicus.  Such  sections  of  the  shell  are  not  unusual  in  the  rock,  and  they  are 

generally  vertical  to  the  lines  of  deposition. 
I  e.   A  view  of  the  shell  worn  down  from  the  lower  side,  as  it  very  commonly  appears  upon  the  weathered 

surfaces  of  the  rock  at  Chazy. 
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PLATE  5(bi»). 


Fig.  1.  46.    3.    Maclurea  magna.  (Pag.  26.) 

1  a.  An  obliquely  vertical  section  of  the  fossil,  passing  nearly  through  the  centre  of  the  spire  above,  but  more 

on  one  side  below,  so  as  to  escape  the  umbilicus. 
1  b.  A  vertical  section  of  the  outer  volution  :  a  common  appearance  upon  the  weathered  surface  of  the  rock 

at  Chazy. 
1  c.  An  unusually  large  specimen  of  the  same  species ;  the  surface  worn  so  as  to  obliterate  the  striie,  and 

obscure  the  first  volutions. 
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PLATE  (5. 

Ftg.   I  a,  b.  47.       1.      ScALITES    ANGUI.ATUS.  ( Pug.  27.) 

Fig.  2.  48.     1.     Rapuistoma  striata.  (Pag.  28.) 

'i  m.  Au  oblii|Ucly  lateral  view  o(  the  specimen,  showing  the  spire,  with  the  stris  upon  the  surface  ol  the  shell. 
i  b.  View  of  the  spire  denuded  of  the  shell. 

Fig.  3.  50.     3.     Rapuistoma  PLANisTKiA.  (Pag.  30.) 

3  a.  View  of  the  spire  ;  the  stria:  Hat  and  broad.  The  tigure  dues  not  show  the  interruption. 
3  b.  View  from  beneath,  showing  the  umbilicus.  The  height  of  the  shell  is  not  shown  here.  (  See  the  figures 
at  the  foot  of  page  3U.) 

Fig.  3.  51.    4.    Rapuistoma  planistuia,  oar.  parv a.  (Pag.  30.) 

3  c.  Vi«w  of  the  spire.  3  </.  Lateral  view.  3  e.  View  of  the  ^>erture. 

Fig.  4,  5.  49.     2.     Rapuistoma  staminea.  (Pag.  29.) 

3.  View  of  the  spire ;  the  inner  volutions  partially  denuded  of  the  shell. 

i  a.  A  lateral  view,  showing  the  aperture,  which  is  distorted  by  crushing  from  above.  The  denuded  spire  is 

shown  to  rise  considerably  above  the  outer  volution.  The  stria;  upon  the  sida  do  not  bend  forward  as 

much  u  in  the  originaL 

Fig.  6.  52.  2.  Pleurotomaria  biangulata.  (Pag.  31.) 

Fig.  7.  56.  1.  MuRCHisoMA  abbreviata.  (Pag>  32.) 

Fig.  8.  53.  3.  Plevzotoxauia  {Species  u?idetermhied).  (Pag.  31.) 

Fig.  9  a,  A.  55.  1.  Capulus  AURiFORMis.  (Pag.  31.) 

Fig.  10.  57.     1.     BtrcANiA  sulcatina.  (Pag-  32.) 

to.  Dorsal  view,  looking  into  the  aperture,  which  is  filled  with  stony  matter,  so  that  the  form  can  not  well  be 
shown.  The  shell  is  denuded  from  a  large  portion  cf  the  last  volution,  but  is  well  preserved  on  the  part 
exhibited  in  the  figure. 

to  a.  Lateral  view  of  the  fossil  denuded  of  the  shell ;  the  cast  smooth. 

Fig.  11.  58.     2.     BucANU  ROT0NDATA.  (Pag.  33.) 

11  a.  Doml  view,  looking  into  the  aperture,  which  is  partially  filled  with  stony  matter,  and  broken  at  the  sides. 

In  this  view,  it  presents  the  aspect  of  a  Bellerophon. 
11 1.  Side  view  ;  the  volutions  not  all  visible,  from  the  umbilicus  being  filled  with  stony  matter. 
U  e.  longitudinal  section,  showing  the  form  and  relation  of  the  volutions  to  each  other  :  the  dotted  line  is  the 

margin  of  the  outer  volution  near  the  aperture. 
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PLATE  7. 

Fig.  1.                                 64.    4.     Pleukotomaria  antk^uata.  {^^g-  31.) 

Fig.  2.                                  59.     3.     Orthoceras  rectiannulatum.  (Pag.  34.) 

'2.  A  portion  ol  the  fussil,  nearly  two  inches  long,  exliibiting  eight  annulations. 
'2  a.  Transverse  section,  showing  the  position  of  the  siphon. 

Fig.  3.                                 60.    4.     Orthoceras  stTBARcuATUM-  (Pag-  34.) 

Fig.  4,  4  a.                          62.     6.     Orthoceras  bilineatum.  (Pag.  35.) 

Fig.  6.  .                              63.    7.     Orthoceras  honiliforhe.  (Pag.  35.) 

Fig.  6.                                61.    5.     Orthoceras  TENtrisEPTUM.  (Pag.  35.) 
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PLATE  8. 

Fig.  1.  64.     1.     Phytopsis  tubulosum.  ( Pag.  38.) 

1.  A  fragment  of  rock,  showing  several  steins  of  this  fossil,  with  their  anastomosing  branches. 

i  a.  A  similar  vertical  section,  where  the  stems  have  been  divided,  showing  that  they  were  originally  hollow. 

1  6.  A  bulb  of  stony  matter,  embraced  by  the  steins  or  rootlets  of  this  fossil.  The  stems  api)arently  jiroceed 
from  sucli  a  bulb  or  root ;  as  the  radicles  converge  below  and  diverge  above,  as  represented  in  the  figure. 

I  e.  A  horizontal  section,  presenting  the  ends  of  several  stems,  most  of  which  are  less  than  the  ordinary  size. 
The  rock  is  discolored  for  some  distance  around  these  stems,  as  if  deprived  of  its  coloring  matter  by  the 
carbonaceous  character  of  the  fossil. 

\  i.  A  horizontal  section  of  stems  larger  than  the  usual  size  :  these  stems  are  cellular,  with  apparent  lon- 
gitudinal dissepiments  in  two  of  the  four  presented  in  the  figure. 

I  e.  A  horizontal  or  transverse  section  of  the  stems,  showing  a  concretionary  arrangement  of  the  calcareous 
matter  around  them,  which,  on  weathering,  presents  the  appearance  here  represented. 
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PLATE  9. 

Fig.  1.  66.    2.     Phytopsis  cellulosum.  {^^E-  39.) 

1.  Base  or  root  of  one  of  these  fossils,  with  its  diverging  and  slightly  ascending  branches.  The  surface,  not 
being  worn,  presents  no  marks  of  structure. 

1  a.  A  part  of  the  specimen  presents  the  longitudinal  fibres,  with  very  distant  transverse  fibres. 

1  4.  A  longitudinal  section,  passing  nearly  through  the  centre  of  the  stem,  showing  the  longitudinal  and  trans- 
verse fibres. 

1  c.  Portion  of  two  stems  with  the  cuticle  removed,  showing  the  structure. 

1  d.  Oblique  sections  near  the  termination  of  branches,  presenting  stellate  or  cruciform  cells. 

1  o  ( in  part),  presents  quadrangular  cells,  arranged  diagonally  to  the  direction  of  the  stems.  These  forms  may 
arise  from  weathering,  or  solution  of  cellular  partitions  in  forms  like  1  d. 
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PUTE  10.  ^ 

Fig.  1.                                   66.     1.     MoDioLA  OBTCSA.  (Pag.  40.) 

Tig.  2  a,  b.                         67.     2.     Mukchisonia?  angustata.  (Pag.  41.) 

Fig.  3.                                 68.     3.    MuRCHisoNiA  ventricosa.  (Pag.  11.) 

Fig.  4.                                 69.    4.    Mukchisonia  perangdlata.  (Pag.  41.) 

Fig.  5.                                   71.     1.     Natica?  (Species  undetermined).  (Pag.  42.) 


^ 


Fig.  6.  72.    5.    Pleorotomaru  ?  nucleoi-ata.  ( Pag.  42.) 

^      6  a.  Natural  size  of  spacimen.  6  6.  Enlarged  view  of  the  same. 

Fig.  7.  70.    5.    MuRCHisoNiA?  varicosa.  (Pag.  42.) 

7  a.  A  specimen  having  the  surface  much  worn  and  weathered  :  the  markings  are  but  partially  visible. 
7  b.  Ldngitudioal  section  of  a  specimen  of  the  same  shell. 

Fig.  8.  73.    "B.      PlEUROTOMARIA  QHADRICARINATA.  (Pag.  43.) 

Fig.  9.  74.     7.     PLEtraoTOMARiA  umbilicata.  (Pag.  43.)  ™ 

9  a.  Lateral  view  of  a  cast  of  this  species,  the  spire  partially  obliterated. 

9  b.  View  of  a  larger  specimen,  showing  but  a  single  angle  upon  the  cast,  the  upper  one  having  been  oblite- 
rated. 

9  e.  View  of  the  upper  side  of  a  smaller  specimen. 

9  d.  Lateral  view  of  a  specimen  much  compressed.  9  e.  Lower  surface  of  the  same,  showing  the 

umbilicus  and  the  striae  upon  the  shell,  which  is  partially  preserved.  JIK^ 

9  g.  View  of  the  upper  side  of  a  crushed  specimen.  9  h.  Lower  side  of  a  small  specimen.  '  "' 

Fig.  10.  76.    8.    Pleurotoharia ?  nodclosa.  (Pag.  44.)  % 

Fig.  11.  76.     9.     Pleurotomaria ?  obsoleta.  (Pag.  44.) 

Fig.  12.  77.     1.     CYTHEAVnii.  (Species  undetermined).  (Pag.  44.)  ^I|r 
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PLATE  11. 

Fig.  1.  78.    8.     Orthoceras  mot-ticameratum.  (Pig-  45.) 

1.  A  fragment  twelve  inches  long,  showing  a  large  part  of  the  deep  outer  chamber,  which  is  partially  filled 
with  fragments  of  the  Phylopri*  (  See  Plate  9). 

1  a.  Another  fragment,  showing  the  continuation  of  the  fossil  to  the  apex.  These  two  were  not  found  in  con- 
nexion, but  are  apparently  fragments  of  two  individuals. 

1  6.  A  fragment  showing  some  irregularity  in  the  septa. 

1  e.  A  worn  specimen,  showing  the  septa  and  siphuncle,  which  is  near  the  margin  (  ventral  ? ).  The  siphon, 
in  one  place,  shows  something  like  an  enlargement  between  the  septa  as  in  Ormoceras ;  but  it  is  too 
indistinct  to  warrant  its  reference  to  the  latter  genus. 

Fig.  1  d.  79.     9.     Orthoceras  recticameratum.  (Pag.  46.) 
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•  PWTE  12. 

ig.   1.  90.       1.      CoLtTMNARIA   ALVEOLATA.  •     (P^g-  47.) 

1.  A  verticil  soction  of  &  compact  spccimeti,  ohowini;  the  striated  walls  of  tlio  cells. 
I  o.  A  vertical  section,  showinp  the  transverse  ciissopinienls,  with  the  vertical  lamellx  obliterated. 
1  h.  A  transverse  section  (wcathere<i  surface),  showing  the  radiating  lamellip.         1  c.  The  same  enlarged. 


Fig.  2.  81.     1.     Stkomatocekicm  rugosum.  (Pag.  48.) 

2.  A  specimen,  natural  size,  showing  the  concentric  laminatioA  of  the  coral.  The  Aasses  arc  often  several  times 

as  large  as  this  one. 
i  a.  A  fragment  magnified,  showing  less  contortion  of  the  lamina;,  with  some  indistinct  indication  of  vertical 

tubes  or  cells. 
2  6.  A  small  portion  of  a  specimen  of  the  natural  size,  showing  the  rugose  or  contorted  direction  of  the  laminae. 

Fig.  3,  5.  82.    2.     CH.fiTETK8  lycoperdon?  (Pag.  48.) 

.3.  Specimen  natural  size. 

r>.  Probably  the  same  species,  very  minute,  occurring  in  some  thin  shaly  layers  at  the  upper  part  of  the  Bird- 
aeye  limestone,  or  at  its  junction  with  the  Black-river  limestone. 

Fig.  4.  83.    2.     Steeptelasma  profunda.  (Pag-  49.) 

4.  Lateral  view  of  a  specimen  where  the  edge  of  the  cup  is  worn  down,  shortening  the  entire  length  about 

one-third. 
4  a.  Section  of  a  specimen  near  the  base,  showing  the  contortion  of  the  lamellae  at  the  centre  :  the  section  is 

slightly  oblique. 
4  h.  Transverse  section  above  the  base,  showing  the  alternation  of  larger  and  smaller  lamellee,  which  do  not 

reach  the  centre. 
^^    A  e.  Transverse  section  near  the  termination  of  the  cup.     I  have  some  doubt  whether  this  section  is  of  the 
^^  same  species,  the  lamellae  being  much  stronger  and  less  in  number  than  in  the  other  individuals,  which 

all  occur  in  one  specimen  of  the  stone. 
4  <J.  A  longitudinal  section,  slightly  oblicjue  to  the  axis,  and  coming  out  on  one  side  of  the  centre  below ; 

showing  some  of  the  lamellx  vertically,  and  others  obliquely. 
4  e.  An  oblique  section,  being  nearly  transverse  to  the  lower  part  of  the  fossil  on  one  side. 

Fig.  6,  7.  85.     4.     Stictopora  ramosa.  (Pag.  51.) 

ii.  A  small  fragment  of  limestone,  the  surface  covered  with  pieces  of  the  coral. 

7.   A  small  portion,  showing  the  base  of  the  cells  when  separated  from  the  internal  axis. 

7  a.  The  same  magnified. 

^  Fig- 8.  84.    3.     Stictopora  labyrinthica.  (Pag.  50.) 

>.  The  weathered  surface  of  a  fragment  of  the  limestone,  showing  the  transverse  sections  of  this  coral  of  the 
natural  size. 
**  ■<  a,  b.  Enlarged  portions  as  seen  upon  the  specimen  above,  showing  sections  of  two  rows  of  cells  rising  ob- 

liquely from  the  axis. 

Fig.  9.  Fragment  of  a  crinoidal  column.  {»  (Pag.  51.) 
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PLATE  13. 


Fig.  1.  86.     1.  •  LiTiriTEs  undatus.  (Pag-  52.) 

1.  Lateral  view  of  a  specimen.  A  part  of  the  last  volution,  near  the  aperture,  is  hroken  ofT. 
1  a.  Lateral  view  of  the  cast  of  a  smaller  specimen.  I  b.  Dorsal  view  of  tlie  same. 


«>^ 


Fig.  2.  87.     1.     LiTOTTEs  C0NV0LVAN8?  (Pag.  63.) 

2.  A  portion  of  a  cast,  showing  the  septa  and  part  of  the  outer  chamber. 

2  a.  A  vertical  section  of  another  individual  as  seen  on  the  weathered  surface  of  the  limestone,  showing  the 

septa,  which  are  removed  from  the  smaller  extremity  by  weathering.  The  cast  is  worn  down  below  the 

siphuncle.  which  has  not  been  observed  in  any  specimen  yet  seen. 


? 


#     ♦ 


Fig.  3. 


86.     1.    LinriTEs  tindatus. 


(Pag.  62.) 


A  section  apparently  of  this  fossil,  though  the  surface  markings  are  not  preserved.  The  septa  are  distinctly 
shown  in  a  portion  of  the  shell,  and  the  dorsal  siphon  at  two  points  <i,  a. 
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PLATE  13  (bi«). 


Fig.  1.  86.     1.     LiTuiTEs  TmDATUs.  (Pag-  52.) 

A  large  specimen,  Bhowing  a  part  of  the  fossil  denuded  of  the  shell,  the  direction  and  distance  of  the  septa, 
and  a  portion  of  the  deep  outer  chamber  ;  the  extremity  being  broken  off. 
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PLATE  14. 


Fig.  1.  88.     1.     GomocERAS  ANCKPs.  (Pag.  54.) 

1.  Natural  longitudinal  section  of  a  Goniocertu,  showing  a  portion  of  the  siphuncle,  which  is  greatly  expanded 
laterally  between  the  septa,  and  contracted  at  their  junction  with  it.  In  this  specimen,  the  sides  are 
worn  down  below  the  angles  of  the  shell ;  so  that  the  septa  do  not  appear  to  turn  backwards  or  towards 
the  apex,  as  shown  in  1  a,  where  the  section  is  more  directly  through  the  angles. 

1  a.  A  longitudinal  section,  showing  a  small  portion  of  the  siphuncle  at  one  extremity,  and  a  more  perfect 
exhibition  of  the  curving  septa  towards  the  exterior  of  the  fossil. 

I  b.  A  transverse  section,  showing  the  position  of  the  siphuncle.  The  specimen,  on  the  upper  side  of  the  figure, 
has  been  slightly  worn,  so  as  to  present  a  straight  line.  The  siphuncle  is  nearer  to  the  upper  edge  than 
is  represented  in  the  figure. 

1  e.  A  transverse  section  near  the  smaller  extremity  of  the  shell,  showing  the  position  of  the  siphuncle. 

1  (i.  A  small  portion  of  the  exterior  denuded  of  the  shell,  showing  only  the  central  portion  of  the  septa. 
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PLATE  15. 


Fig.  1.  89.     1.     Ormoceras  tenuifiluh.  (Ptig.  66.) 

1.  A  fragment  of  this  species,  partially  covered  with  the  delicate  thin  outer  shell,  presenting  in  the  lower 
part  of  the  figure  some  obscure  markings  of  the  septa ;  and  above,  showing  the  moderate  convexity  of 
a  septum. 

1  a.  Transverse  section  of  the  same  specimen,  broken  through  the  annulations  of  the  siphon. 

I  b,  A  portion  of  the  outer  shell  magnified,  showing  the  fine  undulating  threadlike  lines  upon  the  surface. 

1  e.  A  longitudinal  section  of  a  portion  of  a  large  individual,  showing  the  septa,  which  are  composed  of  double 
plates  reaching  only  to  the  inner  lamina  of  the  exterior  shell.  The  distance  between  the  laminae  is 
unusually  great  in  the  upper  part  of  this  specimen,  the  spaces  between  them  being  nearly  as  great  as 
between  the  septa. 
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PUTE  16. 

Fig.  1.  89.     1.     Ormoceras  tenuifilum.  (Pag-  ^^•) 

I.  A  tTMisrersc  section,  showing  the  edge  of  an  annulation  of  the  siphon,  and  the  proportionate  size  of  this 
part  of  the  fossil.  (  By  a  mistake  of  the  artist,  the  upper  edge  of  this  ring  is  far  too  nearly  central  to  be 
true.) 

1  a.  An  artificial  longitudinal  section  of  a  portion  of  fig.  1,  pi.  15,  showing  the  siphon  and  septa. 

I  >.  A  longitudinal  section  in  a  direction  from  the  ventral  to  the  dorsal  side,  showing  very  clearly  the  position 
of  the  siphnncle.  The  specimen  appears  contracted  at  both  extremities,  which  is  due  to  its  having  been 
slightly  bent ;  so  that  in  wearing  down,  the  two  extremities  are  worn  beyond  the  centre  ;  while  the 
middle  portion  is  central,  showing  the  siphuncle  almost  in  contact  with  the  external  shell. 

1  e.  A  longitudinal  section  similar  to  the  last,  but  the  shell  not  bent  :  the  direction  of  the  section  is  nearly  in 
the  ventral  and  dorsal  lines.  Septa  and  outer  shell  showing  double  laminae. 

I  d.  A  longitudinal  section,  showing  the  siphuncle  apparently  central,  which  is  due  to  a  wearing  down  from 
the  ventral  side,  and  consequently  leaving  the  siphon  equidistant  from  the  two  lateral  margins  of  the 
shell. 

I  e.  A  similar  section  to  the  last,  both  of  which  exhibit  more  or  less  distinctly  the  double  lamina)  of  the  outer 
shell  and  septa. 

In  figures  1  b,  e,  e,  the  double  lamina;  of  the  outer  shell  and  septa  arc  not  so  clearly  distinguishable, 
the  interspaces  in  the  fossil  being  filled  up  by  calcareous  matter,  so  that  both  shell  and  septa  appear 
thickened.  In  1  a  and  1  d,  particularly  the  latter,  the  double  laminse  of  the  septa  are  quite  distinctly 
preserved,  the  interspaces  being  empty. 
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PLATE  17. 

Fig.  1.  89.     1.     Ormoceras  tenuifilum.  (Pag.  55.) 

1.  A  rregment  of  this  species,  showing  the  siphon  directly  in  contact  with  the  ventral  side  of  the  shell,  a 
portion  of  which  remains  on  the  lower  part  of  the  specimen.  There  is  also  a  slight  irregularity  in  the 
size  of  the  annuUtions,  which  is  a  common  occurrence. 

1  a.  Transverse  section  of  the  last,  showing  the  wrinkled  inner  surface  of  the  siphon  at  the  points  of  contrac- 
tion. 

1  k.  A  loDgittidinal  section  passing  through  the  siphunclc.  The  interior  is  here  filled  with  stony  matter ;  but 
in  other  specimens,  the  inner  surface  of  the  tube  presents  the  same  wrinkled  appearance  along  the  con- 
tracted portions  as  is  represented  in  I  a. 

Fig.  2.  90.     2.     Ormoceras  TENtriFiLirM?  var.  distans.  (Pag.  58.) 

Fig.  3.  91.    3.     Ormoceras?  gracile.  (Pag.  58.) 

Fig.  4.  92.     1.    Endoceras  sitbcentrale.  ( Pag.  59.) 
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PLATE  18. 

Fig.  1,  1  a.  93.     2.     Endoceras  LONGissmnM.  (Pag.  59.) 

Fig.  2  a,  b.  94.     3.     Endockras  MOLTiTUBOLATnM.  ( Pag.  59.) 
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PLATE  19. 


95.    4.    Endoceras  gemellifaritm. 


(Pag.  60.) 


1  a.  External  view  of  the  fragment. 

I  b.  Transverse  section  of  the  smaller  extremity,  showing  the  siphuncle  tube  which  joins  the  external  margin ; 

within  which  are  shown  sections  of  the  two  embryo  tubes. 
1  f.  Longitudinal  section  of  the  specimen,  d  and  e  being  the  two  enclosed  tubes,  one  of  them  partially  covered 

with  stony  matter. 
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96.     10.     Orthocbeas  fusiforme. 


(Pag.  60.) 
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PLATE  21.  « 

Fig.  1.  97.     2.    BuTHOTBBpms  gracilis.  ( Pag.  62.) 

Fig.  2.  99.     3.    Pal^iophycus  eugosus.  (Pag.  63.) 

Fig.  3.  An  undetennined  species  of  Palaophtcus. 
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PLATE  22. 


Fig.  1.  100.     4.     Paljeophtcus  simplex. 

1  a.  A  portion  of  a  large  stem,  and  section. 

I  t.  A  fragment  compressed  and  bent.  1  c.  Section  of  the  same. 

1  d.  A  small  fragment,  showing  the  groove  along  the  side  of  the  stem. 


(Pag.  63.) 


Fig.  2.  98.       3.       BUTHOTREPHIS    SUCCULENS. 

2  a.  A  portion  of  a  large  specimen,  the  branches  scarcely  compressed. 
2  6.  A  single  stem  with  branches,  from  another  plant. 


(Pag.  62.) 
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PLATE  23. 


Fig.  1, 2, 3.  101.     2.     Chjetetes  lycopebdon.  (Pag-  64.) 

1.  Portion  of  a  vertical  section  of  a  hemispherical  form  of  large  size,  showing  the  radiating  structure  from 

increase  of  tubes  by  subdivision,  and  also  the  increase  by  development  of  marginal  tubes.  The  tubes  are 
filled,  and  have  become  solid  columns,  which  are  easily  separable  by  a  slight  blow  of  the  hammer, 

I  a.  A  portion  magnified,  showing  only  the  enlarged  columns  ;  the  diaphragms  not  visible. 

1  b.  Transverse  section  of  a  small  conical  or  hemispheric  form,  showing  the  radiating  arrangement  of  the  tubes. 

1  c.  A  portion  of  the  same  enlarged,  showing  the  diaphragms  at  regular  intervals  in  some  of  the  tubes  which 
are  divided  longitudinally. 

1  rf.  Iff-  Different  external  forms  of  the  coral  :  1  d  and  /,  with  more  depressed  forms,  being  the  more  usual ; 
while  1  e  shows  a  tendency  to  branching,  which,  if  continued,  would  produce  a  coral  with  a  massive 
centre  and  numerous  branches. 

I  X.  A  large  irregular  mass  with  numerous  diverging  branches,  some  of  which  are  broken  off,  showing  the 
radiating  arrangement  of  the  tubes  from  a  central  axis.  This  specimen  exhibits  the  same  tendency  as  in 
1  e,  carried  forward  to  a  greater  extent,  showing  how  the  same  form  may  produce  the  ramose  varieties. 

1  A.  A  fragment  from  a  larger  mass,  where  the  tubes  are  not  filled  with  calcareous  matter,  showing  the  re- 
gularity of  the  diaphragms,  which  are  distant  a  little  less  than  the  width  of  the  tubes. 

1  i.  The  same  enlarged.  The  mass  is  light  and  spongy  like  recent  coral,  and  appears  to  he  composed  of  nu- 

merous smaller  ones  which  were  drifted  together,  and  afterwards  recommenced  their  growth,  forming  a 
very  irregular  mass. 

2.  var.  ramottu.  A  fragment  of  limestone,  with  numerous  worn  fragments  of  a  coral  upon  its  surface.  The 

structure  of  this  coral  is  apparently  identical  with  those  just  noticed,  though  it  has  assumed  a  perfectly 
ramose  form. 

2  a.  A  fragment  enlarged,  showing  the  columnar  structure  upon  the  worn  surface.  The  tubes  terminate  at  un- 

equal heights,  from  having  been  worn  and  broken  ofi"  in  this  manner. 

3.  A  cylindrical  specimen  having  the  bases  of  three  branches  above,  which  appear  to  have  been  suddenly 

contracted  and  discontinued  ;  as  also  the  central  shaft,  which  has  been  broken  off,  and  partially  healed 
before  the  death  of  the  animal.  The  form  of  the  openings  of  the  tube  is  not  correctly  given  in  this  figure. 
It  is  not  unusual,  in  the  branching  forms,  to  find  specimens  in  which  the  branches  have  been  broken  ofl"; 
and  the  polyps  adjoining  the  fracture,  by  the  addition  of  lateral  tubes,  commence  covering  up  the  part, 
and  terminate  it  abruptly,  as  the  branches  of  this  specimen  and  the  upper  branches  of  1  g. 

Fig.  4.  103.     4.     ChjEtetes  columnaeis.  ( Pag.  68.) 

4.  A  fragment  of  the  natural  size.  4  a.  An  enlarged  portion,  showing  the  general  form  of  the  tubes. 
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PLATE  24. 


Fig.  1.  101.    2.     ChjEtetes  LYCOPEEDON.  (Pag.  64.) 

1  a.  Section  of  a  small  bemisplierical  mass,  showing  the  tubes  nearly  vertical  to  the  base. 
I  h.  A  portion  of  the  same  magnified. 
1  e.  The  base  of  one  of  the  hemispherical  forms,  where  the  polyps  have  just  commenced  their  operations  ;  the 

tubes,  though  distinctly  formed,  have  scarcely  a  perceptible  elevation.  The  polyps  here  commenced  their 

operations  by  attaching  themselves  to  a  valve  of  the  Orthis  testudinaria,  and  thence  extended  laterally 

on  all  sides. 
1  d.  A  small  membranous  envelope  of  this  coral,  from  which,  in  some  parts,  the  tubes  have  just  commenced 

rising  :  this  substance  is  thin,  and  concentrically  wrinkled  on  both  sides. 
1  e.  A  portion  of  an  irregular  massive  specimen,  showing  a  tendency  to  branching  more  distinctly  than  the 

specimens  represented  on  Plate  23. 
1  /.  A  few  tubes  of  the  same  enlarged,  showing  the  structure  before  exhibited  in  the  hemispheric  masses. 
1  g.  A  cylindrical  branched  specimen. 
1  A.  A  portion  enlarged,  showing  the  radiated  tubes. 
1  i.  Enlarged  ends  of  the  tubes  on  the  surface  of  1  g. 
I  m  tL  I  k.  Smaller  branched  and  cylindrical  specimens.  In  these  the  direction  of  the  tubes  is  more  nearly  in 

the  direction  of  the  axis  of  the  coral,  as  shown  in  1  o  ;  they  are,  otherwise,  similar  to  the  previously 

noticed  forms.  The  opening  of  the  tubes  upon  the  surface  being  likewise  more  oblique  to  the  axis,  they 

present  a  different  form  as  represented  in  1  n. 

Fig.  2.  102.    3.     Chjetetes  rugosus.  (Pag-  67.) 

2  a.  The  specimen  of  the  natural  size. 

2  b.  An  enlarged  portion,  showing  the  form  of  the  tubes  and  the  rugose  interior. 
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Fig.  3.  104.     1.     Receptaculites  neptunii?  (Pag-  68.) 

3  a.  The  upper  surface  of  the  specimen,  showing  the  quadrangular  or  rhomboidal  openings  upon  the  outside. 
3  6.  A  portion  of  the  same  enlarged,  with  a  few  of  the  openings,  showing  the  aperture  of  the  cylindrical  tube 

within.  The  opening  above  is  not  entirely  circular. 
3  e.  Vertical  section  of  the  cylindrical  tubes  through  the  centre  of  the  mass,  as  they  appear  on  a  weathered 

surface.  As  these  converge  towards  the  base,  the  ends  only  are  seen  as  shown  in  the  figure. 
3  d.  Three  of  these  tubes  enlarged,  showing  a  contraction  or  stricture  near  their  upper  termination,  and  the 

same  below. 
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PLATE  25. 


Fig.  1.  105.  3.  Stkeptelasma  corniculum.  (Pag.  69.) 

1  a.  A  small  nearly  perfect  iniiividual.  1  6.  A  larger  specimen. 

1  e.  A  short  and  less  curved  specimen,  with  the  surface  distinctly  marked. 
1  rf.  A  portion  of  the  surface  of  the  last  enlarKed. 

Fig.  2.  106.     4.     Stbeptelasma  ckassa.  (Pag.  70.) 

.  2  a.  Lateral  view  of  a  specimen,  the  edges  somewhat  broken. 

2  b.  Longitudinal  section,  showing  the  internal  arrangement  of  the  lamelte. 

2  e.  View  of  the  cup,  showing  imperfectly  the  meeting  of  the  lamella  in  the  centre. 

Fig.  3.  107.    5.     Streptelasma  multilamellosa.  (Pa?-  70.) 

3  a.  Lateral  view  of  a  specimen,  somewhat  shortened  from  wearing  off  of  the  smaller  extremity. 
3  b.  Transverse  section,  showing  the  thin  lamelliB. 

3  c.  An  enlarged  portion  of  the-  denuded  outer  surface. 

Fig.  4.  108.     6.     Streptelasma  parvttla.  (Pag-  ''^0 

4  a.  The  lower  part  of  a  specimen  of  ordinary  size,  with  the  margin  of  the  cup  broken  olT,  showing  the  lamellte 

within. 
4  6.  Transverse  section  of  the  same,  showing  the  simple  radiating  lamell:e. 

4  r.  A  group  of  the  same.  Three  of  the  specimens  lie  upon  the  surface  of  the  stone,  with  thoir  bases  nearly  in 

contact. 

Fig.  6.  109.     1.     Pobites?  VETU8TA.  (Pag.  71.) 

5  a.  Surface  of  the  specimen,  a  part  only  showing  the  cells. 

r>  b.  A  portion  magnified.  The  figure  on  the  right  hand  is  one  of  the  cells  more  distinctly  enlarged. 

Fig.  6.  110.     1.     CYArmFonviia  {Genus  undetermtTied).  (Pag.  72.) 

6  a.  View  of  specimen,  looking  upon  the  upper  or  inner  surface.  6  ft.  Lateral  view. 

n  r.  Enlarged  portion  of  the  inner  surface,  showing  the  structure  and  arrangement  of  the  cells. 
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PLATE  26. 

Fig.  I.  111.     1.     EscHARopoKA  RBCTA.  (fag.  73.) 

I  a.  S|>erimrii  natural  size  ;  (lie  lower  vxtreiuity  cxpaiidiiif;  to  luriii  tlit-  ruullikc  |>rui'esi>c-!i,  and  tcriiiiiiatiii){ 

abru|ttl\  ;ib»t\e. 
1  *.  .\n  enlir){c<l  (lortion,  showing  tlie  arraiigt-ment  of  celb,  wliich  are  apparently  in  ascending  spiral  lines 

around  the  axis. 
1  c.  .K  small  8|K-cimcn,  entirely  cylindrical,  tapering  above  to  an  acute  point. 
1  rf.  .\n  enlarged  portion,  showing  the  oblique  elevated  lines  crossing  the  surface,  in  the  spaces  between  which 

are  the  openings  of  the  cellules.  Those  lines  are  partially  obliterated  in  worn  specimens. 
I  t.  The  root  or  attacliing  part  of  tliis  coral  :  the  branches  embrace  a  portion  of  stony  matter.   Upon  the  base 

of  the  broken  shall  of  the  coral,  a  portion  of  the  surface  is  marked  as  the  specimen  I  a. 
I  g.  A  longitudinal  section  of  one  of  these  corals,  a  little  on  one  side  of  the  centre,  showing  a  few  ranges  of 

the  apertures  of  the  cells,  and  the  diverging  and  ascending  tubes  on  cither  side. 

Fig.  2.  112.     2.     EscHAROPORA  RECTA,  Car.  NODOSA.  (Pag.  73.) 

Fig.  3.  113.     5.     Stictopora?  acuta.  (Pag.  74.) 

3  a.  A  small  fragment  of  limestone,  with  several  branches  of  the  coral  upon  its  surface. 
3  6.  An  enlarged  portion  of  one  of  the  branches. 

3  e.  Transverse  section  of  two  branches  of  the  coral,  just  above  the  bifurcation. 

Fig.  4.  114.     6.     Stictopora  elegantula.  Fig.  76.) 

-1  a.  A  small  fragment  of  the  natural  size,  showing  the  form  of  branches  and  arrangement  of  cells. 

4  6.  A  small  part  of  the  same  enlarged.  The  form  of  the  cells  is  more  rounded  than  appears  in  this  figure. 

4  c.  The  entire  specimen  4  a  enlarged,  to  show  more  distinctly  the  arrangement  of  the  cells,  the  striated 

margin,  etc. 
1  rf.  A  small  specimen,  bifurcating  above,  with  the  celluliferous  crust  nearly  removed,  a  few  of  the  cells  only 

remaining  near  the  base.  The  longitudinal  and  concentrically  transverse  striae  are  clearly  shown. 
4  e.  A  small  portion  of  the  same  enlarged. 
4  /.  A  more  elongated  specimen  ;  the  branches  narrow,  and  bifurcating  more  nearly  like  the  last  species.  The 

celluliferous  crust  is  removed,  leaving  the  central  striated  axis. 

4  g.  A  small  portion  of  the  last  enlarged. 

Fig.  5.  115.     2.     GoRGONiA?  PEHANTiQUA.  (Pag.  76.) 

.I  o.  The  specimen,  natural  size. 

5  A.  A  portion  of  a  branch  enlarged,  showing  the  openings  upon  the  two  sides  of  the  axis. 

,*,  This  species  proves,  on  farther  examination,  not  to  be  a  Gorgonia. 

Fig.  6.  116.      1.      AuLOPOBA  ARACHNOIDEA.  (Pag-  76.) 

fi  a.  The  dorsal  valve  of  DelthyrU  lynx,  having  the  inner  side  of  the  shell  spread  over  with  a  fine  web  of  this 

little  coral. 
G  b.  A  magnified  portion,  showiii:^  the  form  of  the  cells,  openings,  etc. 
fi  c.  Two  of  the  cells  still  farther  magnifie<l. 

Fig.  7.  117.     1.     Alecto  INFLATA,  ( Pag.  77.) 

7  a.  Dorsal  valve  of  Lepttena  alternata,  on  the  outer  surface  of  which  this  coral  is  affixed. 

7  b.  Two  of  the  tulies  magnified,  to  show  their  form. 

Fig.  8.  118.     1.     Intricaeia?  reticulata.  (Pag.  77.) 

8  a.  A  small  fragment  of  the  rock  covered  by  this  coral,  and  fragments  of  one  or  two  other  species  (nat.  size). 
8  4.  A  portion  magnified,  showing  the  apertures  of  the  cells,  and  the  mode  of  branching  and  anastomosing.  A 

small  fragment  of  another  coral  lies  across  the  specimen. 
t)  e,  A  small  portion  of  a  branch  still  more  enlarged,  showing  the  apertures  of  the  cells. 

Fig.  9.  119.     3.     Retepora?  FOLUCEA.  (Pag.  88.) 

U  a.  The  specimen  (nat.  size),  upon  the  surface  of  limestone.  'J  b.  Surface  of  the  same  enlarged. 

Fig.  10.  120.     1.     Stellipoea  antheloidea.  (Pag-  79.) 

10  a.  Fragment,  exhibiting  the  prominent  star-form  cells  of  the  natural  size. 

10  b.  Three  of  these  stars  enlarged,  showing  points  nr  pores  upon  their  upper  surface.  One  of  these  stars  has  a 

slightly  irregular  form  in  the  centre,  as  if  composed  of  parts  of  two  :  this  is  true  of  several  others. 

Fig.  11.  121.     1.     Graptolithus  amplexicaule.  (Pag.  79.) 

1 1  a.  A  group  of  these  fossils ;  all  the  stipes,  except  one,  having  been  broken  o(i'  by  a  fracture  of  the  stone. 
11  (.  An  enlarged  portion,  showing  the  edges  of  the  sheathing  scales. 
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PLATE  27. 

Fig.  1.  122.     1.     ScHizocRUTOs  nodosus.  (Pag.  81.) 

1  a.  A  nearly  perfect  individual  of  this  species,  with  portions  of  the  fingers  and  several  inches  of  the  cnliiinn 

attached.     The  body  is  composed  of  plates  arranged  as  follows  : 
1  b.      E.  Pelvis,  composed  of  five  small  pentagonal  plates. 

— .  First  costal  plates  five,  heptagonal,  resting  upon  the  upper  and  inner  edges  of  the  pelvic  plates. 
a  > 

— .  Second  costal  plates  five,  hexagonal,  resting  upon  the  upper  edges  of  the  first  costal  plates. 

H.  Scapulars  five,  hexagonal,  and  resting  directly  upon  the  last. 

0.  Intercostal  plate. 

1.  Double  interscapular  plates.     The  intercostal  plate  supports  upon  its  upper  lateral  edges  a  pair  of 

interscapular  plates,  which  are  in  turn  succeeded  by  two  other  pairs  of  similar  plates  ;  the  last  pair 
truncated  on  their  upper  angles,  and  more  deeply  excavated  between,  supporting  on  the  upper  and 
inner  lateral  edges  a  small  quadrangular  plate,  and  upon  the  truncated  upper  edges  a  pair  of  larger 
quadrangular  plates. 
K.  Brachial  plates.     Each  of  the  scapulars  is  surmounted  by  a  hexagonal  brachial  or  arm-plate,  which 

supports  a  double  cuneiform  arm-joint  — ,  from  which  proceed  the  hands  and  fingers  h,  n. 

1  e.  Part  of  one  of  the  tentaculated  fingers  of  this  species  :  the  tentacula  are  long,  and  not  jointed ;  the  joints 
of  the  fingers  are  cuneiform,  the  tentacula  being  attached  to  the  broa^r  side  of  each  joint. 

I  d.  A  part  of  one  of  the  fingers  magnified,  showing  the  tctacula  attached  to  the  broader  side  of  the  plate. 

1  e.  A  fragment  of  a  small  column. 

1  f.  The  same  enlarged,  showing  characters  precisely  similar  to  the  fragments  of  larger  columns. 

I  g.  A  column  of  large  size ;  the  upper  part  showing  the  larger  thick  plates,  which  are  nodulose  on  their 
margins,  alternating  with  three  thinner  plates  :  lower  down  the  number  of  intermediate  plates  becomes 
four,  and  below  this  five,  when  the  central  one  becomes  thicker  and  broader,  the  edges  projecting  beyond 
the  others. 

1  A.  A  fragment  of  a  small  column ;  the  surface  worn  nearly  smooth,  and  presenting  only  the  points  of  at- 
tachment of  the  side-arms  on  the  thicker  joints. 

1  t.  A  small  column  ;  the  larger  joints  unusually  projecting,  and  their  edges  elevated. 

1  k,  I,  m.  Fragments  of  columns  from  different  parts,  showing  the  alternation  of  larger  and  smaller  plates,  the 
points  of  attachment  for  side-arms,  and  the  weathered  surface  exhibiting  the  serrated  appearance  of  the 
edges  of  the  plates. 

1  n,  o.  Specimens  showing  the  character  and  aspect  of  fragments  of  different  parts  of  the  polumn.  In  some 
portions  there  are  six,  seven,  and  eight  intermediate  plates;  the  central  ones  usually  extending  a  little 
beyond  the  others,  and  showing  a  nodulose  margin. 

I  p.  Ends  of  the  plates  of  the  columns,  showing  a  striated  surface.  1  p  *.  The  same  enlarged. 
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PLATE  28. 


Fig,  1.  123.     1.     PoTERiocRiNus  ALTERNATus.  (Pag-  83.) 

I  a.  A  specimen  upon  the  weathered  surface  of  the  limestone,  showing  imperfectly  the  structure  and  arrange- 
ment of  the  plates,  with  the  tentacula  and  a  portion  of  the  column  below. 

1  b.  Shows  the  arrangement  of  the  plates  around  the  column,  and  the  attachment  of  the  fingers  to  the  upper 
part  of  the  brachial  plate. 

I  e.  A  brachial  plate  scparatetl.  I  d.  A  costal  plate  separated.  1  e.  A  pelvic  plate. 

1  /.  A  portion  of  the  column  of  this  species,  showing  the  alternating  width  and  rounded  edges  of  the  plates. 

Fig.  2.  124.      2.      PoTERIOCRINUS   GRACILIS.  (P^g-  84.) 

2  a.  A  specimen  of  the  natural  size,  broken  off  just  below  the  last  joint  of  the  column,  which  adheres  closely 

to  the  pelvis.  The  tentacula  are  broken  off  above,  before  reaching  their  termination. 
2  b.  The  same  enlarged,  showing  more  clearly  the  arrangement  of  the  plates,  and  the  situation  of  the  inter- 
costal plate. 

K.  Pelvis. 
r.  Costal  plates. 
J.  Irregular  intercostal  plate. 
H.  Scapular  plate. 
2  f.  The  body  of  another  specimen,  with  a  few  of  the  last  joints  of  the  column  attached. 

2  d.  The  same  enlarge<l,  showing  the  intercostal  plate  and  the  structure  of  the  column. 

Fig.  3.     .  125.     1.     ScYPHOCRiNus  heterocostalis.  (Pag.  85.) 

3  o.  A  specimen  (natural  size),  with  the  fingers  and  column  broken  off;  the  form  otherwise  well  preserved. 

3  b.  The  structure  and  arrangement  of  the  plates,  the  letters  indicating  the  parts  as  explained  in  the  previous 

figures.  The  plates  are  slightly  enlarged  beyond  their  natural  size. 
3  e.  The  base  of  the  specimen  magnified,  to  show  the  fimbriated  plate  adhering  to  the  base  of  the  pelvis. 
3  d.  Lateral  view  of  a  smaller  specimen  of  the  same  species,  with  portions  of  the  fingers  remaining. 

3  e.  The  same,  showing  the  base,  with  a  fragment  of  the  column  broken  off  and  lying  at  the  side. 
3/.  A  portion  of  this  column  magnified,  to  show  the  character  of  the  plates. 

Fig.  4.  378.    2.     ScmzocBimrs  stbiattts.  (Pag.  316.) 

4  a.  The  body  of  this  species,  with  a  small  part  of  the  column  attached. 
4  i.  A  portion  of  the  column  enlarged, 

4  t.  An  enlarged  figure,  showing  the  structure  and  arrangement  of  the  plates. 
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PLATE  29. 

Fig.  1.  126.     2.     ScHizocBiNUS?  (Pag.  86.) 

Fig.  2  a,  b.  Bases  of  attachment  of  Crinoidea.  '  (Pag.  86.) 

Fig.  3  a,  b,  c.  Columns  of  Crinoiuba.  (Pag.  86.) 

Fig.  4.  127.       1.      ECHINO-ENCRINITES   ANATIFOBMIS.  (Pag.  89.) 

■\  a.  The  column,  with  a  single  detached  plate  near  its  upper  termination.  The  long  narrow  joints  of  the  co- 
lumn, which  gradually  become  shorter  and  broader  until  they  form  broad  thin  rings  in  the  upper  part, 
are  clearly  shown.  The  plate  belongs  to  the  second  range,  and  is  hexagonal,  with  three  prominent  ridges 
upon  its  surface.  A  curved  depression  on  one  side  shows  that  it  formed  a  part  of  the  lateral  aperture. 

■I  b.  Part  of  a  similar  column,  with  the  plates  of  a  crushed  cup  lying  at  its  upper  termination.  There  are,  at 
the  summit  of  this  s])ecimen,  one  or  two  free  nearly  circular  discs,  and  one  apparently  attached,  as  if 
forming  the  base  of  the  tentacula  at  one  point. 

4  c.  One  of  these  plates  enlarged.  The  surface  is  worn  smooth,  with  the  exception  of  the  ridges  on  the  plate. 

4  (<.  A  larger  and  more  perfect  specimen ;  the  plates  near  the  base  showing  the  strong  striffi  upon  their  sur- 
face, which  are  at  right  angles  to  the  edges. 

4  e.  The  structure,  as  far  as  can  be  ascertained  from  our  specimens. 

Af  The  surface  of  one  of  the  plates,  magnified,  to  show  the  striae. 

Fig.  6.  128.    2.    AsTEBiAS  matutina.  (Pag.  91.) 

5  a.  The  specimen,  natural  size. 
b  b.  A  portion  enlarged,  showing  the  form  of  the  plates  and  the  punctate  surface. 

J— ^^^  Fig.  6.  129,     1.     Tentaculites?  FLExuosA.  (Pag.  92.) 

^^'  ™  (i  a.  A  single  specimen  of  this  species,  with  a  portion  of  the  same  magnified,  showing  the  transverse  septa.  ^B 

ti  6.  A  group  of  the  same  species,  adhering  by  their  smaller  extremities  to  the  dorsal  valve  of  Orthis  testudi-  ^1^1 

nana.  At  c,  there  is  the  base  of  several  cells  of  the  Cfueteta  lycoptrdon,  adhering  to  the  same  shell.  ^B 

«  d.  A  single  tube  magnified,  showing  more  distinctly  the  striae  upon  the  surface,  and,  also,  in  some  degree, 
the  irregularity  of  the  annulations. 
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PLATE  30. 

Fig.  1.  130.      4.      LiNGULA    ATTBNUATA?  (Pag-  94.) 

1  <i,  IS  the  largest  individual  ul'  this  species  yet  seen.  I  b.  A  Kpecimeii  ul  the  oidiiiary  size. 

Fig.  2  a,  b,  e,  131.     5.     Linocla  riciniformis.  '  (Pag.  95.) 

Fig.  3  a,  6.  132.     6.     Lihovl/l  jE(iVAi4ia  {a  variety  of  the  last  species?).    (Pag.  95.) 

Fig.  4.  133.     7.     LiNGULA  quadrata.  (Pag-  96.) 

4  a.  A  specimen  of  the  ordinary  size  ;  the  shell  partially  exfoliated,  and  presenting  the  strong  radiating  strise 

along  the  centre. 
4  b.  View  of  the  edge  of  the  shell,  with  the  two  valves  closed.  It  appears  slightly  inequivalve  from  compression. 
4  c.  A  specimen  of  larger  dimensions,  from  which  the  shell  is  partially  exfoliated. 

Fig.  5.  134.     8.     LiNouLA  elonoata.  ( Pag.  97.) 

Fig.  6.  135.     9.     LiNGULA  curta.  (Pag.  97.) 

6  a.  Specimen  from  the  Utica  slate.  G  b.  Specimen  from  the  Trenton  limestone. 

Fig.  7.  136.     10.    LiNGDLA  OBTUSA.  (Pag.  98.) 

7  a.  A  very  perfect  specimen  of  large  size,  giving  the  exact  form  of  the  shell :  radiating  striee  scarcely  visible. 
7  b.  Another  specimen,  the  form  not  quite  so  perfect  as  the  last,  but  the  radiating  stris  more  distinctly  visible. 

7  c.   A  smaller  individual  of  the  same  species. 

Fig.  8.  137.     11.     LiNGULA  CHA88A.  ( Pag.  98.) 

8  a,  b.  View  of  both  valves  of  this  species. 

8  e.  View  of  the  edge  of  both  valves,  closed  ;  one  being  more  convex  than  the  other,  and  slightly  arched. 
fs  d.  A  larger  specimen,  somewhat  crushed.  8  e.  A  smaller  specimen. 

Fig.  9.  138.    2.     Orbicula?  FiLosA.  (Pag.  99.) 

9  a.  A  young  shell,  very  convex  or  obtusely  conical  in  form. 

9  t.  A  larger  shell,  less  convex  than  the  last  :  this  portion  is  magnified. 

9  e  It  d.  Two  apparently  full  grown  shells  of  this  species;  the  form  is  much  depressed,  nearly  flat,  and  the 
surface  completely  covered  by  fine  striae. 

Fig.  10.  139.     3.     Orbicula  lakellosa.  (Pag*  99.) 

lU  a.  Ventral  view.  10  b.  Lateral  view. 

Fig.  11.  140.     4.     Orbicula  tbrminalu.  (Pag.  100.) 

tl  a.  Dorsal  valve,  showing  the  central  apex  and  lateral  depression,  which  extends  to  the  margin. 
1 1  b.  Ventral  valve  with  marginal  apex.  1 1  c.  Lateral  view  of  a  perfect  specimen. 

11  d.  Ventral  valve,  marked  with  strong  concentric  lamellae;  apex  marginal. 
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PLATE  31. 


Fig.  1.  141.    4.    LepTwENA  altebnata.  (^'og-  102.) 

1  a.  A  (pecimcn  of  mediuin  size,  with  the  elevated  striiD  very  distinctly  marked,  and  the  gradual  enlarging  of 
nne  of  the  intermediate  smaller  striic  is  shown  as  they  recede  from  the  apex. 

I  b.  A  smaller  specimen,  presenting  the  characters  of  the  species  in  a  very  perfect  manner. 

1  4*.  Enlarged  portion  of  the  surface. 

1  e.  Inside  of  the  dorsal  valve  of  this  species,  showing  imperfectly  the  visceral  impression  near  the  beak,  and 
the  papillose  surface  of  the  shell.  The  alternation  of  larger  strisB  with  fascicles  of  smaller  ones  is  quite 
distinct. 

1  d.  An  individual  of  larger  size,  having  the  essential  features  of  the  species  well  preserved.  This  specimen  ia 
much  more  convex  in  the  centre,  and  more  abruptly  curved  in  front,  than  either  of  the  preceding. 

1  e.  Dorsal  valve  of  another  specimen,  in  which  the  length  and  breadth  of  the  shell  are  about  equal;  and  in 
this  respect  only  does  it  differ  from  the  preceding  specimens,  in  which  the  width  considerably  exceeds 
the  height  The  larger  and  more  elevated  striae  alternate  precisely  in  the  same  manner  with  four  to  six 
smaller  ones,  the  whole  being  crossed  by  fine  concentric  slightly  undulating  lines. 

1/'.  A  specimen  having  almost  precisely  the  same  form  as  1  e  ;  but  the  larger  stris  are  not  so  prominent,  and 
the  intermediate  smaller  ones  not  as  regular  as  in  the  last  specimen. 

1  g.  The  dorsal  valve  of  this  species,  from  the  shaly  blue  limestone  of  Ohio.  The  surface  is  well  preserved, 
and  the  striae  very  strongly  marked  :  a  few  imbricating  lilies  of  growth  are  visible  near  where  the  cur- 
vature of  the  shell  becomes  abrupt. 

1  h.  Ventral  valve  of  another  specimen  :  the  radiating  strite  are  nearly  equal ;  the  larger  elevated  ones,  dividing 
the  fascicles  of  small  rays,  being  scarcely  distinct,  while  on  the  dorsal  valve  they  present  the  same 
distinction  as  in  the  last  figure.  The  hinge  view  shows  the  deltoid  foramen  nearly  closed,  with  the  small 
perforation  in  the  beak,  which  is  enlarged  in  the  upper  figure. 

1  t.  This  shell  is  a  representative  of  that  known  as  L.  ponderoaa  in  Ohio.  In  form  it  resembles  the  two  pre- 
ceding, except  that  it  is  more  deflected  on  the  margin,  with  more  distinct  imbricating  and  squamose 
lines  of  growth  ;  the  space  between  the  two  valves  is  also  much  greater,  and  the  shell  more  massive. 
The  lower  figure  is  of  the  dorsal  valve,  the  two  upper  representing  cardinal  and  lateral  views. 

1  t*.  Magnified  view  of  a  coral  upon  the  shell. 

1  k.  An  elongated  form  of  this  species  ;  the  dorsal  valve  showing  the  margin  abruptly  curved  upwards  from  a 
little  below  the  hinge  line.  The  alternating  striae  are  very  perfectly  represented ;  and  the  foramen  is 
scarcely  closed,  while  the  minute  perforation  in  the  beak  ia  very  conspicuous. 

1  m.  Interior  of  the  dorsal  valve,  showing  the  visceral  impression. 

1  m*.  Enlarged  portion  of  a  coral  which  partially  covers  the  interior  of  the  shell,  while  the  upper  and  left- 
hand  margin  is  covered  with  ChceUtea  lycoperdon. 

1  n.  The  convex  valve  of  this  species,  with  the  shell  partially  exfoliated.  The  stronger  radiating  strie  are  very 
prominent,  but  the  intermediate  ones  are  obsolete  except  towards  the  hinge  ;  the  concentric  elevated 
lines  are,  at  the  same  time,  very  prominent.  The  shell  is  partially  removed,  so  as  to  reveal  somewhat  of 
the  internal  structure. 
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PLATE  31  A. 

Fig.  1.  141.    4.     Lept^na  alteenata.  (Pag-  102.) 

1  a.  A  speciinen  which  is  contracted  just  below  the  ears  and  bent  abruptly  upwards,  having  towards  the  front 
several  folds,  and  a  more  prominent  one  directly  in  front. 

1  4.  A  lateral  view  of  the  same  specimen,  showing  the  abrupt  and  extreme  deflection  of  the  shell. 

1  c.  A  specimen  having  the  nme  general  form  as  the  last,  but  contracted  and  folded  in  front  so  as  to  present 
precisely  the  same  form  as  the  Strophomena  natuta  of  Conrad. 

In  both  the  preceding  specimens  the  beak  is  perforated,  as  is  exhibited  in  the  enlarged  view  of  the 
hinge  in  1  a,  which  at  the  same  time  shows  the  foramen  not  quite  closed. 

The  nasute  feature  above  indicated  is  often  connected  with  a  single  elevated  ridge,  or  more  prominent 
stria,  much  larger  than  the  others,  and  extending  from  the  base  to  the  beak  of  the  shell.  This  appears 
very  distinctly  in  the  two  preceding  specimens ;  but  to  prove  that  this  character  is  common  to  the 
species,  the  specimen  I  li  is  represented,  showing  a  prominent  line  down  the  centre,  while  the  shell  is 
totally  destitute  of  the  other  characters  of  S.  nanUa,  being  scarcely  convex  and  very  regularly  semioval. 

1  e,f,  g  &.  h-  These  figures  represent  a  series  of  the  younger  shells  of  this  species,  as  they  occur  in  the  com- 
pact limestone  of  Middleville,  Little-Falls.  Trenton-Falls,  and  other  places. 

1  «'.  A  very  convex  specimen,  much  contracted  below  the  cardinal  line,  with  the  alternating  striae  less  distinct. 

Fig.  2.  142.     5.     LEPT.a:NA  cameeata.  (Pag-  106.) 

2  a.  Lateral  view  of  the  specimen,  showing  the  extreme  concavity  of  the  shell  in  the  centre,  and  the  nearly 

flat  disc. 

2  b.  Front  view,  showing  the  great  deflection  ;  the  surface  is  puncto-striate,  from  being  denuded  of  the  shell. 

Fig.  3.  143.    6.     LeptjEna  deltoidea.  (Pag-  106.) 

3  a.  A  specimen  showing  but  a  slight  difference  from  tlie  last  described  iipecies.  It  is  marked  by  distinct  con- 

centric wrinkles  U|)on  the  disc  ;  is  finely  striated,  with  more  prominent  elevated  ones  alternating  with 
every  four,  five  or  six  of  the  smaller  ones.  In  this  respect  it  partakes  of  the  characters  of  specimen  1  t. 

3  6.  A  specimen  presenting  the  same  form  as  the  last,  except  that  it  is  more  produced  in  front.  The  concentric 
wrinkles  on  the  front  are  perhaps  more  distinct,  and  the  shell  is  contracted  more  abruptly  just  below 
the  extremities  of  the  cardinal  line,  producing  small  acute  ears. 

3  c.  Lateral  view,  showing  the  elevation  of  the  shell. 

3  d.  A  specimen  of  nearly  the  same  form  as  the  last.  The  concentric  wrinkles  are  more  distinct,  and  the  ra- 
diating strite  arc  equal,  except  on  the  central  part  of  the  shell,  where  they  are  stronger. 

3  e.  A  larger  specimen,  with  the  disc  distinctly  wrinkled  and  marked  by  nearly  equal  radiating  striae;  scarcely 

produced  in  front.  The  striae  on  the  centre  are  more  distinct  than  at  the  sides. 
3/.  A  very  perfect  specimen  in  form  and  markings,  from  a  drawing  by  Mr.  Conbad. 

Fig.  4.  144.     7.     Lept.s:na  TBNtnsTBiATA.  ( Pag.  108.) 

4  a.  A  small  specimen,  the  dorsal  valve  having  about  four  or  five  strong  undulations  upon  the  surface  :  the 

cardinal  extremities  are  strongly  deflected. 
4  b.  Cardinal  line,  showing  imperfectly  the  deltoid  foramen. 
4  e.  A  small  specimen,  having  about  six  distinct  undulations  on  the  disc,  and  three  less  distinct  ones  towards 

the  beak  :  the  shell  bends  abruptly  upwards,  nearly  at  right  angles  to  the  disc. 
4  <f .  A  smaU  shell,  exhibiting  very  indistinct  undulations  upon  the  surface,  being  very  abruptly  deflected  near 

the  margin,  and  extremely  extended  on  the  cardinal  line. 
4  e.  A  larger  specimen,  showing  about  four  or  five  distinct  undulations  on  the  dorsal  valve,  and  the  same 

number  on  the  ventral  valve.  The  cardinal  line  is  more  extended  than  is  usual  in  this  species. 
4/.  Ventral  valve  and  cardinal  line  of  the  same  specimen,  showing  the  narrow  almost  linear  area  ;  the  latter 

enlarged,  exhibiting  the  perforation  in  the  beak. 
4  g.  Lateral  view  of  the  same  specimen,  showing  the  abrupt  deflection  and  elevation  in  front. 
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PLATE  31  B. 

Fig.  1.  145.     8.     Lbptjena  altebnistriata.  (Pag-  109.) 

1  o.  Dorsal  valve  of  a  large  specimen,  showing  a  very  regular  alternation  in  the  size  of  the  striae. 
1  b.  Ventral  valve  of  the  same  specimen,  the  stria:  being  regular  and  uniform  in  size. 

1  e.  A  smaller  specimen,  presenting  a  greater  extension  of  the  cardinal  extremities,  and  an  irregular  alterna- 

tion of  the  striae  upon  the  surface. 

Fig.  2.  146.     9.     LfiPTiENA  sekicea.  (Pag.  110.) 

2  a,  b.  The  form  and  surface  of  the  shell  are  perfectly  preserved  in  this  specimen,  both  valves  of  which  have 

distinct  larger  strise  alternating  with  several  smaller  ones. 
2  e,  d.  The  opposite  valves  of  another  specimen,  showing  the  equal  strise  and  a  few  concentric  lines  of  growth. 
2  e.  Interior  of  the  ventral  valve,  showing  two  wiiiglike  papillose  callosities  for  the  visceral  attachment. 
2/,  shows  a  variation  from  the  preceding  internal  structure. 
2  g.  Interior  of  the  convex  valve,  showing  the  visceral  impression,  margined  by  a  sharp  elevated  ridge. 

2  A.  View  of  the  cardinal  area  of  the  convex  valve,  showing  the  deltoid  aperture  which  is  partially  closed. 

Fig.  3.  147.     10.     LeptjENA  FiLiTEXTA.  (Pag.  111.) 

3  a.  Ventral  valve  of  a  large  specimen.  3  6.  Cardinal  area.  3  c.  Interior  of  the  dorsal  valve. 

3  d.  Dorsal  valve  of  a  smaller  specimen.  3  e.  Cardinal  view  of  the  same. 
3/.  An  enlarged  portion  of  the  surface,  showing  the  textile  character. 

Fig.  4.  148.     11.     Leptxna  PLANCMBONA.  (Pag.  112.) 

i  a  k.b.  Views  of  the  two  valves  ;  the  ventral  one  4  showing  some  strong  imbricating  lines  of  growth. 

4  e.  Cardinal  view,  showing  the  nearly  linear  area  and  closed  foramen. 

4  d.  Interior  of  the  concave  valve.  4  e.  Lateral  view  of  the  shell. 

Fig.  6.  149.     12.     LEPT.ENA  deflecta.  (Pag.  113.) 

5  a.  Dorsal  valve  of  the  specimen.  5  6.  Cardinal  area  of  the  same. 

Fig.  6.  150.     13.     LBPT.ENA  RECTA.  (Pag.  113.) 

6  a.  View  of  the  ventral  valve.  *  6  6.  Cardinal  view  of  the  same  shell. 

Fig.  7.  151.  14.  LEPT.a:NA  planoconvexa.  (Pag-  114.) 

7  a.  View  of  the  dorsal  valve,  with  one  of  the  cardinal  extremities  produced  beyond  the  other. 

7  6.  A  smaller  specimen.  7  e.  Profile  view  of  the  shell.  7  d.  Cardinal  view  of  the  first  specimen. 

Fig.  8.  152.       15.      LEPT.ENA   TENUILINEATA.  (Pag.  115.) 

Fig.  9.  '      153.     16.     LEPT.ENA  subtewta.  (Pag-  115.) 

9  o.  View  of  the  dorsal  valve.  0  b.  Interior  of  the  hinge  margin. 

Fig.  10.  154.     17.     Leptmva  {Species  undetermtTied).  (Pag.  116,) 

10  a.  Ventral  valve,  showing  the  equal  radiating  striae.  10  b.  Dorsal  valve,  with  unequal  striae. 

10  e.  Cardinal  area,  and  the  same  enlarged,  showing  the  open  foramen  and  imperforate  beak. 
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PLATE  32. 
Fig.  1.  166.    2.     Orthis  testudimabia.  (Pag.  117.) 

1  a.  Ventral  valve.  1  b.  Profile  view  of  the  shell.  1  e.  Dorsal  valve.  1  d.  Cardinal  view  of  shell. 

1  e.  A  smaller  specimen.  1  /.  Interior  of  the  dorsal  valve.  1  g.  Interior  of  the  ventral  valve. 

1  *.  Cast  of  the  dorsal  valve.  1  i,  *,  /.  The  same  species  from  the  Blue  limestone  of  Ohio. 

Fig.  2.  156.     3.     Obthis  scbjequata.  (Pag.  118.) 

3  a.  Ventral  valve.  2  b.  Dorsal  valve.  2  e.  Profile  view.  2  d.  Cardinal  view. 

2  e,f.  Figures  of  a  smaller  specimen ;  the  ventral  valve  being  less  convex  than  in  the  older  specimen. 

Fig.  3,  167.    4.     Obthis  bellabdgosa.  (Pag.  118.) 

3  a.  Ventral  valve.  3  b.  Dorsal  valve.  3  <r.  Profile  view.  3  d.  Cardinal  view. 

3  e.  An  enlarged  portion  of  the  surface,  showing  the  imbricating  squamose  lamellae. 

Fig.  4.  158.     5,     Obthis  D1SPAE1LI8.  (Pag.  119.) 

4  a.  Ventral  valve.  4  b.  Dorsal  valve.  4  c.  Profile  view.  4  d.  Cardinal  area  and  foramen. 

Fig.  6.  159.     6.     Obthis  pebveta.  (Pag.  120.) 

5  a.  Ventral  valve.  5  b.  Cardinal  view.  5  e.  Profile  view.  5  d.  Cardinal  view  magnified. 

Fig.  6.  160.     7.     Obthis  .s^uivalvis.  (Pag-  120.) 

6  a.  Ventral  valve.  fi  6.  Dorsal  valve.  ci  c.  Cardinal  view,  showing  the  equality  of  the  valves. 

Fig.  7.  161.     8.     Obthis  fissicosta.  ^  (Pag.  121.) 

7  a.  Ventral  valve.  7  b.  Profile  view,  showing  the  projecting  beak  of  the  dorsal  valve. 

Fig.  8.  162.     9.     Obthis  tbicenabia.  (Pag.  121.) 

8  a.  Ventral  valve  and  area.  .S  b.  Interior  of  the  dorsal  valve.  8  c.  Exterior  of  the  dorsal  valve. 

8  d.  Interior  of  the  ventral  valve.  S  e.  Profile  view  of  a  perfect  specimen. 

Fig.  9.  163.     10.     Obthis  plicatella.  (Pag.  122.) 

9  a,  b,  e.  Ventral  valves.  9  d.  Profile  view  of  the  last.  9  e.  Cardinal  view  of  the  same. 
9f.  Ventral  valve  of  a  large  specimen.                       9  g.  Profile  view  of  the  same. 

Fig.  10.  164.     11.     Obthis  pectinella.  (Pag.  123.) 

10.  A  small  individual.  10  a.  Ventral  or  convex  valve.  10  b.  Dorsal  valve  of  the  same  specimen. 

10  e.  Cardinal  view  of  another  specimen.  10  d.  Ventral  valve.  10  e.  Interior  of  the  ventral  valve. 

Fig.  11.  165.     12.     Obthis  pectinella,  car.  semiovalis.  (Pag.  124.) 

U.  A  large  specimen,  somewhat  imperfect.  U  a,  b.  Dorsal  and  ventral  valve  of  a  smaller  individual. 

Fifr.  12.  166.     13.     Obthis  insculpta.  (Pag.  125.) 

12  a.  Dorsal  valve,  the  beak  imperfect.  12  b.  Interior  of  the  dorsal  valve.  12  r.  Dorsal  area. 

Fig.  13.  167.     14.     Obthis  dichotoma.  (Pag.  125.) 

13  a.  Ventral  valve,  shnwini;  the  projecting  dorsal  beak.  13  6.  Profile  view  of  the  same. 
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PLATE  32  A. 

Pig.  1.  168.     15.  ,  Okthis  subquadkata.  (Pag-  126.) 

1  a,  b,  c.  Three  views  of  the  dursal  valve,  showing  gradation  in  the  size  ol  the  shell.  ^^ 

1  d,e.  Profile  views,  showing  the  nearly  equal  elevation  of  the  beaks.  '7^ 

1  f,  g.  Front  views,  showing  the  slight  elevation  produced  by  the  sinus  in  the  ve.ntral  valve.  Jjf 

1  h,  i.  Ventral  valves,  showing  the  slight  depression  along  the  centre  of  the  shell. 

1  k.  Cardinal  view,  showing  the  area,  foramen,  etc. 

I  /.  Exterior  of  a  large  dorsal  valve  somewhat  flattened  from  compression.  • 

1  m.  Interior  of  the  same,  showing  the  form  of  the  visceral  imj>re8sion  and  the  marks  of  the  external  radii, 

which  terminate  near  the  margin. 
1  n.  Dorsal  area  and  foramen. 

1  o.  Interior  of  the  ventral  valve,  showing  the  narrow  area  and  foramen,  with  the  projecting  medial  tooth, 

which  is  enlarged  in  the  upper  figure.  The  impressions  of  the  external  radii  are  visible  but  a  short 
distance  from  the  margin  on  the  inside  of  the  shell.  * 

• 
Fig.  2.  169.     16.     Orthis  Occident alis.  (P^g-  127.) 

2  a  -f,  are  illustrations  of  a  Series  of  this  species,  beginning  with  the  smallest  recognized  specimens,  and 

passing  through  the  several  grades,  till  the  increasing  rotundity  of  the  ventral  valve  towards  the  umbo 

rises  above  the  beak  of  the  dorsal  valve. 
2  /f,  A.   Profile  views  of  several  specimens  as  above. 
2  t,  k,  I,  m.  Front  views,  showing  the  increasing  sinus  of  the  dorsal  valve  as  the  shell  becomes  older. 
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PLATE  32  B. 

Fig.  1.  169.     16.     Orthis  occidbntalis.  (Pag-  127.) 

1  a,  b.  Cardinal  views  of  a  young  and  old  specimen  of  this  species. 

1  e.  Ventral  valve  of  an  imperfect  specimen,  partially  showing  the  interior  of  the  dorsal  valve,  which  is  strong- 
ly marked  by  the  external  radii. 
1  d.  Profile  view  of  a  large  specimen.  1  e,f,  g.  Views  of  ventral  valves. 

1  h,  i.  Interior  of  ventral  valves,  showing  the  medial  tooth  iuid  the  marks  of  the  external  radii. 

Fig.  2.  170.     17.     Orthis  srauATA,  (Pag.  128.) 

2  a,  b,  e,  d,  e.  A  series  of  specimens,  illustrating  the  variations  produced  by  age. 

2/,  g,  h.  Profile  views  of  specimens  of  different  ages,  showing  the  gradual  increasing  rotundity  of  the  ventral 

valve,  and  also  the  more  acute  beak  of  the  dorsal  valve  as  compared  to  the  last. 
2  t,  k.  Front  views  of  young  and  old  specimens. 
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PLATE  32  C. 

Fig.  1.  171.     18.     Okthis  subtooata.  (Pag.  129.) 

1  a.  Ventral  valve  of  a  young  specimen.        1  6.  Profile  view  of  the  same.         1  e.  Front  view  of  the  same. 
1  d.  Dorsal  valve  of  another  specimen,  with  a  deep  sinus.  1  e.  Front  view  of  the  same. 

1  /.  Dorsal  valve  of  an  older  specimen,  showing  the  gibbons  ventral  valve  projecting  beyond  the  cardinal  line. 
1  g.  Front  view  of  the  same. 
I  k.  Dorsal  valve  of  an  old  individual. 

1  t.  Front  view  of  the  same,  showing  the  deep  sinus  of  the  dorsal  valve,  and  the  corresponding  elevation  on 
the  opposite  valve. 

1  At,  m.  Cardinal  views  of  young  and  old  individuals.  1  n.  View  of  the  ventral  valve. 

Fig.  2.  170.     17.    Orthis  sinttata.  (Pag.  128.) 

3  /,  m.  Cardinal  views  of  young  and  old  specimens. 
.2  n,  o.  Ventral  valves  of  a  young  and  old  specimen. 

2  p.  Interior  of  the  dorsal  valve,  showing  the  form  of  the  visceral  impression,  and  the  radii  near  the  margin. 
2  q,  r.  The  two  lower  figures  show  a  slight  difference  in  the  character  of  the  visceral  impression. 

2  (.  Interior  of  the  ventral  valve,  showing  the  medial  tooth,  which  is  thicker  and  stronger  than  in  the  last 
species,  and  is  connected  with  a  strong  medial  ridge  which  is  trifid  below. 
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PLATE  32  D. 

Fig.  1.  172.     1.    DELTHrKis  lynx.  (Pag-  133.) 

1  o,  *,  c,  «*.  A  series  of  specimens,  showing  the  gradations  in  size,  and  the  increase  in  number  of  plications  as 
the  shell  becomes  older.  The  smaller  specimen  1  a  has  three  plaits  in  the  sinus  and  four  on  the  mesial 
lobe,  with  seven  on  each  side,  thus  :  7  J  7.  In  1  6,  there  is  the  partial  development  of  a  fourth  plica- 
tion in  the  sinus,  and  a  fifth  on  the  mesial  lobe,  though  there  is  no  increase  in  the  number  of  lateral 
ones.  In  t  and  d,  there  is  a  full  development  of  the  }  medial  plications,  and  10  lateral  ones. 

1  e  and  /,  are  front  views  of  a  and  d.  1  g.  Profile  view  of  d. 

1  A.  Ventral  valve  of  another  form,  showing  extended  beaks.  Medial  plications  J  ;  lateral  ones  13  on  each  side. 

1  i.  Front  view  of  the  same. 

1  *,  /,  m,  o,  J,  »,  «.  A  series  of  western  specimens,  with  the  mesial  and  lateral  plications  (7  ^  7  ) ;  showing 
no  tendency  to  increase  of  either  number,  though  the  size  of  the  shell  increases  as  in  the  previous  series. 
Figures  1  m,  q  and  «,  show  the  cardinal  extremities  more  extended  and  acute  than  in  the  other  forms  ; 
while  the  specimens  o  and  u  hare  the  cardinal  extremities  shorter,  scarcely  equalling  the  width  of  the 
sheU. 

I  ».  J».  r,  f,  are  front  views  of  1  m,  o,  ?,  u,  respectively. 

I  A,  ■.  Cardinal  and  profile  views  of  an  extremely  globose  specimen,  having  the  cardinal  line  much  less  than 
the  width  of  the  shell,  and  the  extremities  rounded  :  the  area  is  broad,  and  very  well  defined.  The 
plications  are  7  ;   7. 

1  c.  Dorsal  valve  of  a  specimen,  having  the  cardinal  line  extended  beyond  the  width  of  the  shell,  and  ter- 
minating in  short  acute  ears. 

1  D.  Front  view  of  the  last,  showing  the  plications,  which  are  10  f    10. 

1  B.  Profile  view  of  the  same. 

1  F.  Cardinal  view  of  another  specimen,  with  the  extremities  extending  beyond  the  greatest  width  of  the  shell 
below. 

1  o  fc  H.  Front  view  and  profile  of  a  specimen  similar  in  form  to  1  b,  but  having  the  plications  10  ^  10.  The 
cardinal  line  is  less  than  the  width  of  the  shell. 

1  I,  K.  Front  view  and  ventral  valve  of  a  cuboidal  specimen,  showing  some  irregularity  in  the  development  of 
the  plications  ;  a  single  one  on  the  sinus  and  two  on  the  medial  lobe  being  fully  developed,  with  smaller 
ones  on  each  side,  while  the  lateral  plications  are  six  and  seven. 

The  following  present  some  deviations  from  the  prevailing  forms,  and  approach  to  the  Spirifer  dentalua  of  D£ 
Verneuii.  : 

I  L,  M,  n.  Ventral,  dorsal,  and  profile  view  of  a  small  specimen,  with  the  plications  arranged  thus  :  5   |^   3. 
1  o,  V,  «.  Ventral,  front,  and  profile  view,  having  the  same  form  and  proportions  as  the  last,  but  having  an 

additional  plication  upon  each  side. 
1  >,  s,  T,  u.  Ventral  valve,  front,  cardinal,  and   profile  views  of  the  same  specimen,  which  is  remarkably 

extended  on  the  hinge.  This  specimen  has  a  single  fully  developed  plication  in  the  sinus  and  two  on  the 

mesial  lobe,  with  the  rudiment  of  another  on  each  side  of  the  sinus  and  of  the  mesial  lobe,  while  the 

lateral  plications  are  ten  on  each  side. 


TJiS^TDir     E.EliGSS'iriiSS'IE 


PI      ^2  .  i). 


tn AruiorosA 


CI"  »7i»r  T     r   iwinTo 


blTH  .    Of     Ok     W,     KKBiroiT     H    .• 


/  A  I 


TMtA     ,8 


r  .-i*^ 


^1   ./.  ^■(,-,-  (     .0  r.       .5«rii,,' 


4» 


MlS^ . 


(.t\! 


•  r  '5-:^'''^ 


vaxA    *.; 


Tt     J 


«4 


.'^i  f 


r 


I    .Oltl 


■  yf^ 


■1  ^  .kl  .gi'i 


.er   .» 


^v 


.Ai;:r!ag3    AT/iiTA      .12      .881 


** 


..^3tt.. 


PLATE  33. 

Fig.  1.  173.    6.     Atktpa  extans.  (Pag-  IS''.) 

1  a.  Dorsal  valve.  1  b.  Ventral  valve. 

Fig.  2.  174.     7.    Atkypa  nucleus.  (Pag-  138.) 

a  a.  Ventral  valve.  2  b.  Dorsal  valve.  2  c.  Profile  view. 

Fig.  3.  176.     9.     Atrypa  bisulcata.  (Pag.  139.) 

3  a.  Dorsal  valve.     3  6.  Ventral  valve.    3  c  Cardinal  view.    3  d.  Enlarged  profile  view.    3  e.  Front  view. 

Fig.  4.  177.     10.     Ateypa  deflecta.  (Pag.  140.) 

4  a.  View  of  dorsal  valve.  4  ft.  Front  view,  showing  the  form  of  the  two  valves. 

Fig.  6.  178.     11.     Ateypa  eecubvieostba.  (Pag.  140.) 

3  a.  Dorsal  valve.     5  6.  Profile  view.     5  c.  Cardinal  view.     5  d.  Ventral  valve  separated  from  the  dorsal. 

Fig.  6.  179.     12.     Atrypa  exigua.  (Pag.  141.) 

6  a.  Venfral  valve.    6  6.  Dorsal  valve.    6  c.  Cardinal  view.    6  d.  Dorsal  valve  of  a  small  and  Isu-ge  individual. 

Fig.  7.  181.     14.*    Ateypa  ciectjlus.  (Pag.  142.) 

7  a.  Dorsal  valve.     7  6.  Cardinal  view.     7  c.  Profile  view. 

Fig.  8,  9.  182.     16.     Ateypa  ambigua.  (Pag.  143.) 

6  a  &.  6.  Usual  form  of  the  shell.      8  c.  Front  view  in  outline,  showing  two  incipient  plications  in  the  sinus. 
'J.  Four  valves  represented  precisely  as  they  occur  on  the  surface  of  a  slab  of  limestone. 

Fig.  10.  183.     16.     Ateypa  hemiplicata.  (Pag.  144.) 

10  a.  Dorsal  valve  of  a  specimen  of  the  ordinary  size  10  ft.  Profile  view.  10  c.  Front  view. 

10  d.  Dorsal  valve  and  front  view  of  a  young  specimen. 

10  e.  Ventral  valve  of  a  large  specimen.  10/.  Front  view  of  the  same. 

Fig.  11.  184.     17.     Ateypa  (perhaps  the  young  of  .4.  exfflTw).  (Pag.  145.) 

11  a,  ft.  Ventral  and  dorsal  valves.         lie.  Front  view,  the  dorsal  valve  below.        11  d.  Profile  view. 

Fig.  12.  185.     18.     Ateypa  subthigonalis.  (Pag.  145.) 

12  a.  Ventral  valve.  12  ft.  Profile  view.  12  c.  Front,  with  the  dorsal  valve  below. 

Fig.  13.  l86.     19.     Ateypa  inceebescens.  (Pag.  146.) 

13  a,  ft.  Ventral  valve  and  front  view.  13  /,  m,  n,  o.  Ventral  valves  and  front  views  of  two 
13  e,  d.  Ventral  valve  and  profile  view.  larger  individuals. 

\lie,f.  Ventral  valve  and  profile  view  of  a  more  13  p,  r,  i.  Ventral  valve,  profile  and  front  view  of  a 
gibbous  form.  larger  specimen. 

13  g,h,i.  Front,  profile,  and  ventral  valve  of  a  larger  13  t,  «.  Profile  and  front  view  of  a  gibbous  specimen, 

and  more  rotund  specimen.  13  tc.  Profile  view  of  a  very  gibbous  specimen. 

13  *.  A  small  specimen  of  the  western  type.  13  x,  y.  Front  and  cardinal  view  of  the  same. 

Fig.  14.  187.     20.     Ateypa  dentata.  (Pag.  148.) 

14  a.  Dorsal  valve.         14  6.   Front  view  of  the  same,  the  dorsal  valve  below.         14  e.  Profile  view. 

Fig.  15.  180.     13.     Ateypa  modesta.  (Pag.  141.) 

The  two  upper  figures  are  of  the  dorsal  and  ventral  valve  of  a  specimeik  above  the  common  size  ;  the  lower 
figure  is  of  a  small  specimen,  having  the  same  characters. 

Fig.  16.  188.    21.     Atrypa  soedida.  (Pag.  148.) 
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PLATE  34. 

Fig.  1.  189.     1.     NucuLA  LEVATA.  ■  (Pag.  150.) 

1  a,  4.   Left  valve  and  posterior  view  of  a  specimen  of  the  prevailing  form  in  New-York.  The  muscular  im- 
pressions t  t  are  distinctly  visible. 
1  c,  d.  Similar  vievss  of  a  large  shell,  slightly  varying  in  its  proportions. 
1  e.  Left  valve  of  a  very  gibbous  specimen,  in  which  the  posterior  side  is  less  extended. 
1  /.  A  specimen  less  elevated,  and  approaching  the  western  forms. 
1  g.  Cast  of  a  western  specimen,  showing  more  distinctly  the  muscular  impressions  f  t- 
1  h.  Cardinal  view  of  the  same,  showing  the  crenulations  of  the  hinge,  and  the  same  enlarged. 
1  >.  A  small  specimen  of  the  same,  with  the  shell  showing  faint  concentric  lines. 

1  k.  Cardinal  view  of  a  gibbous  specimen. 

Fig.  2.  190.     2.     NncuLA  poststriata.  (Pag.  151.) 

2  a.  Right  valve  of  this  species.  2  b.  Cardinal  view  of  the  same  specimen. 

Fig.  3.  191.     1.    Tellinomya  nashta.  (Pag-  152.) 

3  a.  Right  valve  of  a  specimen  on  which  the  shell  is  preserved . 

3  b.  Similar  view  of  a  cast,  showing  the  muscular  impression  a.  3  e.  Dorsal  view  of  the  same. 

Fig.  4.  192.     2.     Tellinomya  sangoinolakoidea.  (Pag.  152.) 

4  a.  Right  valve,  showing  the  posterior  muscular  impression  a.        4  b.  Cardinal  view  of  the  same  specimen. 

Fig.  6.  193.    3.    Tellinomya  oibbosa.  ( Pag.  153.) 

5  a.  Right  valve  of  this  species.  5  b.  Dorsal  valve. 

Fig.  6.  194.    4.    Tellinomya  dubla.  (Pag-  163.) 

6  a.  Cardinal  view  of  the  two  valves  in  connection.     0  b.  Left  valve  of  the  game,  slightly  contracted  behind. 
6  e.  A  separate  valve,  in  which  the  posterior  contraction  is  scarcely  perceptible. 

6  d.  Left  valve  of  a  specimen,  in  which  the  posterior  side  is  much  contracted. 
6  «,/.  Separate  valve  of  an  old  shell,  with  a  view  of  the  dorsal  margin. 

Fig.  7.  195.  5.  Tellinomya  anatiniformis.  (Pag-  154.) 

Fig.  8.  196.  1.  Gakdiomorfra  TETUSTA.  (Pag.  154.) 

Fig.  9.  198.  2.  Edmondla  subtruncata.  (Pag.  166.) 

Fig.  10.  209.  10.  MoDioLOPSis?  trentonensis.  (Pag.  161.) 
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PLATE  35. 

Fig.  1,  197.     1.     Edmondia  ventricosa.  (P«ig>  166.) 

1  o.  Right  valve  of  a  large  and  perfect  specimen.       1  b.  Anterior  extremity  of  the  lame.       1  e.  Dorsal  view. 
1  d.  Left  valve  uf  a  smaller  individual. 

1  e.  Left  valve  of  a  specimen  which  has  been  compressed  vertically.         1/.  Dorsal  view  of  the  same. 

Fig.  2.  199.     3.     Eduondia?  subamoulata.  (Pb£-  166.) 

2  a.  Left  valve  of  this  species.  2  6.  Dorsal  view  of  a  single  valve. 

Fig  3.  198.    2.     Edmondia  subteuncata.  (Pag.  1.56.) 

3  a,  6.  Casts  of  this  species,  in  the  crystalline  limestone  at  Watertown. 
3  c  A  cast,  showing  strong  imbricating  ridges  towards  the  base. 

Fig.  4.  200.     1.     MoDioLOPSis  mytiloides.  (Pag.  157.) 

4  a.  Eight  valve  of  a  specimen,  showing  the  muscular  impression.  4  b.  Dorsal  view. 

Fig.  6.  201.     2.     MoDiDLOFSis  parallela.  (Pag.  168.) 

Fig.  6.  202.    3.    MoDioLOPsis  faba.  ( Pag.  158.) 

6  a.  A  large  and  characteristic  form,  the  muscular  impression  visible'at  the  anterior  extremity. 
6  i.  A  smaller  specimen,  less  regularly  rounded. 

6  e.  A  specimen  having  a  more  oblique  form,  with  the  anterior  lobe  more  compressed  and  extended. 
6  d.  A  young  specimen,  having  the  umbones  and  sinus  nearly  central. 

Fig.  7.  203.     4.     MoDioLOPSis  nasutus.  (Pag-  159.) 

Fig.  8.  204.     5.     MoDioLOPSis  arcuatus.  ( Pag.  159.) 

Fig.  9.  205.     6.     MoDioLOPsis  subspatulatus.  (P<ig.  159.) 

9  a.  View  of  the  right  valve  of  this  species.  9  b.  Dorsal  view  of  the  same. 

Fig.  10.  206.     7.     MODIOLOPSIS  latus.  (Pag-  160.) 

lu  a,  b.  The  left  valve*  of  two  specimens,  showing  a  slight  variation  in  form. 

Pig.  11.  207.    8.    MoDioLOPsis  carinatus.  (Pag-  160.) 

11  a.  A  large  specimen,  with  prominent  umbones. 

11  b.  A  smaller  specimen,  showing  the  true  form  of  the  shell  more  distinctly  than  the  last. 
1 1  e.  A  smaller  specimen,  in  which  the  posterior  margin  is  less  oblique. 
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PLATE  36. 

Fig.  1.  208.     9.     MoDioLOPsis  aviculoides.  (Pag.  161.) 

1  a.  A  view  oT  the  left  valve  of  this  specimen.  1  b.  Dorsal  view  of  the  same. 

Fig.  2.  210.     1.     AvicuLA  trentoneksis.  (Pag-  161.) 

2  a.  A  worn  specimen,  showing  only  obscure  traces  of  the  radii,  with  strong  concentric  ridges. 

2  i.  A  similar  specimen,  with  obscure  radii,  having  the  anterior  wing  more  extended. 

3  e.  The  opposite  valve  of  a  specimen  of  similar  form  as  the  last. 
2  d.  A  large  specimen  of  the  left  valve,  with  strong  radii. 

Fig.  3.  211.     2.     AvicuLA  bluptica.  (Pag.  162.) 

Fig.  4.  212.     1.     Ambontchia  belustbiata.  (Pag.  163.) 

4  a.  Left  valve  of  a  very  synunetrical  specimen. 

4  b.  Right  valve  of  a  larger  specimen.        4  c.  Profile  view  of  the  same.  The  specimen  appears  to  be  ineqai- 

valve,  which  is  due  to  the  sliding  down  of  one  valve  below  the  other,  as  is  clearly  shown  in  the  lower 
part  of  the  figure,  and  in  4  b. 
i  d.  A  portion  of  the  surface  enlarged,  showing  the  fine  undulating  stri»,  crossed  by  the  concentric  lines  of 
growth. 

Fig.  5.  213.     2.     Ambokycbia  orbicdlabis.  (Pag.  164.) 

5  a.  Right  valve  of  a  specimen,  showing  the  muscular  impression. 

5  b.  Left  valve,  retaining  a  portion  of  the  shell,  which  is  beautifully  ornamented  by  radiating  and  concentric 
striae. 

5  e.  Anterior  profile  view  of  a  single  valve.  &  d.  A  portion  of  the  shell  enlarged. 

Fig.  6.  214.      3.      AmbONYCHIA  AMTGDALIHA.  (Pag.  166.) 

6  a.  Right  valve  of  this  specimen.  6  b.  Profile  from  the  posterior  side. 
i>  c.  Profile  of  the  anterior  extremity,  showing  a  kind  of  lunule  below  the  beaks. 

Fig.  7.  216.     4.     Ambomychia  u^DATA.  (Pag.  166.) 

7  a.  Right  valve  of  a  specimen  which  is  imperfect  on  the  lower  side. 
7  b.  Profile  of  the  same,  looking  upon  the  posterior  side. 

Fig.  8.  216.    6.     Ahbonychia  obtusa.  (Pag.  167.) 

S  a.  Right  valve  of  this  species.  S  b.  Profile  view  from  the  posterior  side. 

Fig.  9.  217,    6.    Ambonychia?  (Pag.  167.) 

V  a,  b.  View  of  the  single  valve,  and  profile  of  the  same. 
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PLATE  37. 


Fig.  1.  218.     1.    HoLOPEA  sYMMKTEiCA.  (Pag-  170.) 

Fig.  2.  219.     2.     HoLOPKA  obliqua.  (Pag-  170.) 

2  a.  View  of  the  aperture  of  a  small  specimen.        2  b.  View  of  the  back  of  the  shell.        2  e.  Profile  view. 

2  d.  Back  of  a  larger  specimen. 

Fig.  3.  220.     3.    HoLOPEA  paludinifokmis.  (Pag.  171.) 

3  a.  View  of  the  back  of  the  shell.  3  b.  View  of  the  aperture. 

Fig.  4.  221.    4.    HoLOPEA  venteicosa.  (Pag.  171.) 

4  a.  View  of  the  back  of  the  spire.  4  b.  View  of  the  top  of  the  spire. 

Fig.  6.  222.     10.     Pleueotomaela  subtilistbiata.  (Pag.  172.) 

5  a.  View  of  the  spire  of  a  large  specimen.  5  b.  Profile  of  the  same. 

5  e,  d.  View  of  the  spire  and  profile  of  the  largest  specimen  seen. 

Fig.  6.  223.     11.     PLETmoTOMABiA  lenticulaeis.  (Pag.  172.) 

6  a.  View  of  the  spire  (the  specimen  is  a  cast).  6  b.  Lateral  view,  showing  the  elevation  of  the  spire. 

6  c.  Base  of  a  smaller  specimen  (a  cast),  showing  the  umbilicus.        6  d.  Front  view,  showing  the  aperture. 

Fig.  7.  224.     12.    Pleueotomaeia  eotuloides.  (Pag.  173.) 

7  a.  View  of  the  aperture  and  front  of  the  shell,  showing  the  elevation  of  the  spire. 

7  b.  View  of  the  top  of  the  spire.  7  c.  View  of  the  base,  showing  the  umbilicus. 

Fig.  8.  225.     13.     Pleueotomaeu  subconica.  (Pag.  174.) 

8  a.  Front  view  of  a  specimen  preserving  the  shell  in  a  very  perfect  manner  ;  the  aperture  imperfect. 
8  i.  Base  of  the  same,  showing  the  small  partially  closed  umbilicus. 

8  e.  An  enlarged  portion-  of  the  surface,  showing  the  cancellated  strise  which  are  scarcely  visible  to  the  naked 
eye.  ^ 

8  d.  Cast  of  another  specimen.  8  e.  Front  view  of  the  same,  showing  the  form  of  the  aperture. 
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PLATE  38. 


Fig.  1.  74.     7.     Pleurotomakia  umbilicata.  "  {^f-g-  176.) 

1  a.  Back  of  the  shell,  showing  an  elevated  spire.        1  b.  Front  view,  showing  the  aperture.        1  c.  Base. 
I  </.  Top  of  the  spire  of  a  larger  specimen.        1  e.  Front  view,  showing  a  depressed  spire.         1/.  Base. 
1  g.  Specimen  from  Mineral  Point,  showing  a  greater  elevation  of  the  spire. 

Fig.  2.  226.     14.    Pleurotoiiaria  indknta.  (Pag-  176.) 

Fig.  3.  227.     15.     Pleueotomaeia  ambigua.  (Pag-  1''6.) 

3  a.  View  of  the  back  of  the  spire.  3  b.  Front  of  the  same,  showing  the  aperture. 

Fig.  4.  228.     16.    Pleuhotomaria  percarinata.  (Pag-  177.) 

Fig.  6.  229.    6.    Murchisonia  bicincta.  ( Pag.  177.) 

5  a.  Front  view  of  a  nearly  perfect  specimen,  showing  the  form  of  the  aperture.        5  b.  Back  view. 
•     5  e.  Front  view  of  a  specimen  with  the  last  volution  broken  off  behind  the  aperture. 

5  d.  View  of  an  imperfect  specimen,  showing  the  direction  of  the  striae.        5  e.  Enlarged  view  of  the  same. 
5/.  A  smooth  cast  from  crystalline  limestone,  scarcely  preserving  the  upper  carination  in  an  obscure  angle. 

6  g.  A  large  imperfect  specimen,  still  preserving  the  striie  upon  the  surface. 

5  A.  A  portion  of  the  same  enlarged. 

Fig.  6.  230.     7.    MuBcmsoNiA  tkicaeinatx.  (Pag.  178.) 

C  a.  View  of  the  back  of  the  shell. 

6  b.  Front  view,  showing  the  aperture,  which  is  imperfect  on  the  outer  side. 

6  c.  A  fragment  apparently  belonging  to  the  same  species  ;  but  the  striae  are  much  better  preserved,  and  tlie 

carina  sharply  projecting. 

Fig.  7.  231.    8.    MtmcHisoNiA  peeangxtlata.  (Pag-  ^79.) 

7  a.  Back  of  the  spire,  showing  six  volutions.        7  6.  A  portion  of  the  surface,  with  the  stris  enlarged. 

Fig.  8.  232.    9.    Mitechisonia  uniangulata.  (Pag.  179.) 
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PLATE  39. 


Fig.  1.  233.     10.    MnacmsoNiA  bellicincta.  (Pag.  179.) 

1  a.  A  small  imperfect  specimen,  preserving  the  stria  and  mesial  band  in  a  very  perfect  manner. 

1  b,  A  specimen  with  the  striffi  partially  removed,  showing  the  extension  of  the  aperture  below. 

1  c.  A  cast,  showing  the  form  of  the  aperture,  which  is  nearly  entire. 

1  d.  A  fragment  of  a  larger  specimen,  preserving  the  striae  and  mesial  band. 

1  e.  Cast  of  a  large  specimen,  the  lower  volution  broken  off. 

y 

Fig.  2.  234.     11,    MuECHisoNiA  suBFUsiFORMis.  (Pag.  180.) 

2  a.  View  of  the  back  of  the  spire ;  the  apex  imperfect. 
2  b.  View,  showing,  imperfectly,  the  form  of  the  aperture. 
2  e.  A  large  imperfect  individual  of  this  species. 

Fig.  3.  235.     12.    MuKcmsomA  vittata.  (Pag.  181.) 

3  a.  View  of  the  back  of  the  spire.  3  b.  Partial  front  view,  showing  a  part  of  the  aperture. 


# 


Fig.  4.  236.     13.     Mubchisonia  oracilu.  ^4^V~  (P^^?.  181.) 

4  a.  Fragment  showing  six  volutions. 
4  b.  Another  fragment,  showing  one  of  the  lower  volutions  partially  covered  by  the  shell. 

4  e.  A  small  fragment,  on  which  the  shell  is  partially  preserved. 

Fig.  6.  237.     1.     SuBtruTBs  ELONGATA.  (Pag.  182.) 

3  a.  Imperfect  cast  of  a  large  specimen,  showing  a  part  of  the  aperture. 

5  &.  A  specimen  preserving  a  portion  of  the  shell,  and  showing  the  great  length  of  the  last  volution  and 

aperture. 
h  c.  A  fragment  preserving  the  shell,  and  showing  more  distinctly  the  banded  suture 
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PLATE  40. 

Fig.  1.  238.     1.     Cabinaropsis  cakinata.  ( Pag.  183.) 

1  a,  b.  Lateral  and  dorsal  views.  1  e.  Lateral  view  of  another  specimen,  showing  a  more  elevated  carina. 

Fig.  2.  239.    2.     Caeinaeopsis  patellifoemis.  (Pag-  183.) 

2  a.  Dorsal  view.  2  b.  Lateral  view  of  the  same  specimen. 

Fig.  3.  240.     1.    Belleeophon  bilobaths.  (Pag-  184.) 

3  a.  Dorsal  view,  showing  the  sinus  of  the  aperture. 

3  b.  Lateral  view,  showing  the  involution  of  the  whorls. 

3  e,  d.  Two  views  of  a  smaller  specimen.  » 

Fig.  4,  6.  241.     2.     Belleeophon  bilobattts,  var.  ACTmrs.  (Pag-  186.) 

4  a,  b.  Dorsal  and  lateral  views  of  the  specimen.  5  a,  b.  Another  variety,  apparently  due  to  pressure. 

Fig.  6.  242.     3.     Belleeophon  bilobattts,  car.  coeeugattts.  (Pag.  185.) 

6  a.  A  specimen  which  is  in  a  stone  with  three  others,  only  one  of  which  shows  a  slight  development  of  the 

dorsal  folds.  6  6.  A  specimen  less  distinctly  corrugated. 

Fig.  7.  243.    3.    Bucania  eipahsa.  (Pag.  186.) 

7  a.  View  of  the  back  of  the  shell,  showing  the  strong  carina,  expanded  aperture,  and  sinus  on  the  dorsal 

margin.  7  b.  Lateral  view  of  the  same. 

7  e.  Transverse  section  of  the  last  volution,  below  the  aperture. 

7  d,  e.  Lateral  and  front  view  of  another  specimen,  from  which  the  expanded  portion  of  the  aperture  is  broken 

ofT,  and  showing  also  a  little  deviation  in  form. 

Fig.  8.  244.    4.    Bucania  bidoesata.  ( Pag.  186.) 

8  a.  Dorsal  riew  of  a  small  specimen,  preserving  a  portion  of  the  shell. 
8  b.  View  of  the  aperture,  which  is  very  imperfect 

8  e.  A  fragment,  showing  the  carinse  and  dorsal  band  very  distinctly.  8  d.  The  same  enlarged. 

8  e.  Cast  of  a  larger  specimen,  imperfect  towards  the  aperture,  and  showing  only  the  broad  dorsal  carina. 
8/.  I.ateral  view  of  the  same,  showing  the  umbilicus. 
8  g.  Section  of  the  last  volution  below  the  aperture. 
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PLATE  40  A. 


Fig.  1.  245.    6.     BucANiA  pttnctifeons.  (Pag.  187.) 

1  a.  Donal  view  of  a  small  specimen.  1  b.  Lateral  view,  showing  the  umbilicus. 

I  e.  Dorsal  view  of  a  larger  specimen,  showing  the  elevated  carinal  band,  which  does  not  rise  above  the  sur- 
face on  the  lower  part  of  the  shell. 

1  d.  Lateral  view  of  another  specimen,  showing  the  side  of  the  shell,  which  is  obtusely  angular,  with  obscure 
longitudinal  ridges. 

1  e.  A  portion  of  the  surface  enlarged. 

Fig.  2.  246.     1.    Cyktolites  compressus.  (Pag-  188.) 

2  a.  Lateral  view  of  a  specimen,  having  the  sinuous  lamells  at  the  ordinary  distance  asunder. 
2  b.  Dorsal  view  of  the  same. 

2  e.  Lateral  view  of  a  specimen,  where  the  elevated  lamellae  are  more  distant. 
2  d.  Lateral  view  of  another,  showing  the  lamellae  closely  arranged. 

2  e.  A  cast,  which  is  smooth,  with  the  exception  of  the  elevated  carina. 

'if.  A  portion  of  the  surface  enlarged,  showing  the  finer  transverse  and  longitudinal  strie,  and  the  subnodu- 
lose  appearance  of  the  surface. 

Fig.  3.  247.     2.     Cyrtolites  trentonensis.  (Pag.  189.) 

3  a,  b.  View  of  the  upper  surface  of  two  individuals.      3  e.  Lower  surface  of  the  same.       3  d.  Dorsal  view. 

Fig.  4.  249.     1.    Trocholites  ammonius.  (Pag-  192.) 

4  a.  A  small  perfect  specimen,  showing  the  lamellose  strie  in  great  perfection. 
4  6.  A  large  specimen,  preserving  the  lamellose  surface. 

4  e.  Dorsal  view,  showing  the  archings  of  the  stris  upon  the  back. 

4  d.  A  specimen  denuded  uf  the  shell,  showing  the  septa  and  deep  outer  chamber. 

4  e.  Section,  showing  the  position  of  the  siphuncle. 

4/,  g.  Lateral  and  dorsal  view  of  a  fiagment  of  an  inner  volution,  showing  a  slight  undulation  of  the  septa 

on  the  back. 
4  A.  Lateral  view  of  a  fragment  partially  denuded  of  the  shell,  showing  only  the  oblique  transverse  ridges. 
4  t.  Dorsal  view  of  the  same,  showing  the  arching  of  the  striie  upon  the  back. 
4  k.  Section  of  the  same,  showing  the  position  of  the  siphuncle. 
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PLATE  41. 


Fig.  1.  247.     2.     Cyktolites  thentoneksis.  (Pag-  189.) 

1  a.  Lower  sorface  of  an  imperfect  specimen.  I  b.  A  portion  of  the  surface  stris  enlarged. 

1  e.  Section  of  the  shell  below  the  apertare  ;  the  upper  surface  of  the  figure  being  the  dorsal  margin. 

Fig.  2.  250.     1.     Cybtocebas  lauellosum.  (Pag-  1^3.) 

2  o.  Lateral  view  of  the  fragment.        2  b.  Dorsal  view  of  the  same.      2  c.  Magnified  portion  of  the  surface. 

Fig.  3.  248.    3.     Cybtolites  filosum.  (Pag.  190.) 

:i  a.  Lateral  view  of  the  specimen  imbedded  in  stone,  the  apex  being  concealed. 

.3  b.  View  of  the  dorsal  side  of  a  small  portion  of  the  shell,  showing  the  arched  strie. 

Fig.  4,  6.  251.     2.     Cybtocebas  annulatum.  (Pag.  194.) 

4  a.  A  large  fragment  (a  cast),  retaining  the  annulations. 

4  6.  A  smaller  fragment,  retaining  the  shell  and  transverse  striie.  '""*' 

4  c.  Section  of  the  last,  showing  the  siphuncle. 

i  d.  A  portion  of  the  surface  magnified.  « 

5.  A  fragment  of  the  same  species,  nearer  the  aperture. 

Fig.  6,  7.  267.     1.     Ohcoceeas  constbictum.  (Pag.  197.) 

6  a.  View  of  the  ventral  side  of  an  imperfect  specimen. 

6  b.  Lateral  view  of  the  same,  showing  the  sudden  contraction  below  the  outer  chamber  :  aperture  imperfect. 

6  e.  Section  of  the  lower  extremity,  showing  the  small  dorsal  siphuncle. 

6  d.  A  smaller  specimen,  of  the  same  form  as  the  last. 

6  r.  A  shorter  and  more  ventricosc  specimen.  (The  transverse  lines  on  the  upper  half  of  the  figure,  indicating 

septa,  are  incorrect.) 
t>/.  The  apicial  extremity  of  the  fossil. 

7  a,  e.  Dorsal  and  lateral  views  of  a  fragment,  showing  the  direction  of  the  septa. 

7  b,  d.  Sections  of  different  specimens,  showing  the  position  of  the  siphuncle,  and  the  narrowing  of  the  dorsal 
side  of  the  sheU. 
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PLATE  42. 


Fig.  1,  3.  2b2.    3.     Cyrtocebas  macrostomuh.  (^^8-  194.) 

1  a.  A  I'ragment,  showing  a  partial  section. 
1  6.  A  large  Tragment,  showing  Uie  wide  outer  chamber. 
1  e.  Section  of  the  smaller  extremity  of  the  last. 

3  a.  Dorsal  view  of  a  fragment  probably  identical  :  the  striae  in  the  figure  do  not  bend  so  abruptly  as  in  the 
original.  3  b.   Lateral  view  of  the  same. 

Fig.  2,  3.  253.     4.     Cyrtoceras  constrictosteiatum.  (Pa^g-  195.) 

2  a.  A  fragment,  showing  several  of  the  septa  and  a  part  of  the  outer  chamber. 

2  b.  Transverse  section,  somewhat  compressed,  showing  the  position  of  the  siphuncle. 

3  e.  A  fragment,  showing  the  surface  markings. 

3  d.  Section  of  the  same,  which  does  not  show  the  siphuncle. 

Fig.  4.  254.    5.     Cyrtoceras  multicamebatum.  (P*g.  195.) 

Fig.  5.  255.     6.     Cyrtoceras  ARcuATtru.  (Pag-  196.) 

5  a.  Lateral  view  of  the  specimen,  which  is  crushed  towards  the  lower  extremity. 

5  b.  Section  of  the  same. 

5  e.  The  base  of  a  parasitic  coral,  or  of  a  crinoid,  attached  to  the  fossil. 

Fig.  6.  256.     7.     Cyrtoceras  camurum.  (Pag-  196.) 

Fig.  7.  258.     11.     Orthoceras  arcuolieatum.  (Pag.  198.) 

7  a.  A  fragment  near  the  apex  of  the  shell. 

7  ft.  A  fragment  of  larger  diameter,  showing  the  convexity  of  a  septum. 

7  e.  Transverse  section,  showing  the  central  position  of  the  siphuncle. 

Fig.  8.  259.     12.     Orthoceras  teeetiforme.  (Pag.  198.) 

S  a.  FVagmenIs  of  two  specimens  connected  by  the  dotted  lines.  The  annulations  are  represented  too  broad. 
S  b.  Section  showing  the  position  of  the  siphuncle. 
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PLATE  43. 

Fig.  1.  260.     13.     Obthoceras  textile.  (Pag.  199.) 

1  a.  A  fragment  of  the  natural  size.  1  b.  A  portion  of  the  surface  enlarged,  to  show  the  striae. 

Fig.  2.  261.     14.     Orteocbras  bilineatum.  (P^g'  199.) 

3  a,  b.  Views  of  two  individuals,  showing  the  annulations  and  longitudinal  striae. 

2  e.  Transverse  section  of  4.  2  d.  Portion  of  the  surface  enlarged. 

« 

Fig.  3.  262.     15.     Orthoceeas  bilineatum,  var.  a.  (Pag-  200.) 

3  o.  A  fragment  of  this  variety.  3  6.  Transverse  section,  slightly  compressed,  showing  the  siphon. 
3  c.  An  enlarged  portion  of  the  surface. 

3  <i.  A  fragment  denuded  of  the  shell,  showing  the  lines  of  septa  which  do  not  correspond  to  the  annulations. 

Fig.  4.  263.     16.     Oethoceras  clatheatum.  (Pag-  201.) 

4  a.  The  fragment,  natural  size.  4  b.  Magnified  portion  of  the  surface.  4  c.  Transverse  section. 

Fig.  6.  264.     17.    Oethoceras  vertebralk.  (Pag.  201.) 

."i  a.  Ventral  side  of  the  fragment.  5  i.  Portion  of  the  dorsal  side.  5  c.  Transverse  section. 

Fig.  6.  266.     18.    Oethoceras  anellum.  (Pag.  202.) 

6  o.  A  fragment  of  the  septate  portion  of  the  shelL  6  6.  Transverse  section  of  the  same. 

6  c.  Enlarged  portion,  showing  the  stris,  which,  on  a  great  part  of  the  surface,  are  covered  by  a  calcareous 

coating. 
0  d.  A  smaller  fragment.  6  e.  Transverse  section.  6/.  Portion  of  the  surface  enlarged. 

Fig.  7.  266.     19.    Oethoceras  undulostriatum.  (Pag.  202.) 

7  a.  Ventral  side  of  a  fragment,  showing  the  nearly  transverse  direction  of  the  annulations. 

7  4.  Dorsal  side  of  the  same,  the  specimen  cylindrical.  7  c.  Transverse  section  of  the  same. 

7  d,  e.  Two  smaller  fragments  of  the  species,  compressed  in  different  degrees. 
7/,  g.  Transverse  sections  of  the  two  last.  7  h.  An  enlarged  portion  of  the  surface. 

7  i,  k.  Another  fragment  and  section,  showing  the  position  of  the  siphuncle. 

Fig.  8.  267.    20.     Oethoceras  (O.  trochlearet).  (Pag.  203.) 
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PLATE  44. 


Fig.  1.  273.    6.    Ensoceras  AimtrLATTm.  (Pag-  207.) 

1  a.  Lateral  Tievr  of  a  fragment,  showing  the  arching  of  the  annulationa  towards  the  left  side.  The  fine  dark 

transverse  lines  indicate  the  edges  of  the  septa. 
1  b.  Longitudinal  section,  showing  the  position  of  the  siphuncle,  convexity  of  the  septa,  and  internal  tu^s. 
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PLATE  45. 

Fig.  1.  274.    6.    Endoceeas  peotbifoeme,  var.  tenuisteutum.  (Pag-  209.) 

1  a.  Fragment  of  the  young  shell,  natural  size,  showing  only  the  transverse  stria. 
1  b.  Enlarged  portion,  showing  the  longitudinal  striee. 

Fig.  2,  3,  6.  276.    7.    Endoceeas  peoteifoeme,  var.  tbntjitexttim.  (Pag.  210.) 

2  a.  A  fragment  of  a  tube  destitute  of  septa,  presenting  strong  transverse  and  longitudinal  striie. 

2  6.  A  portion  of  the  surface  enlarged. 

3  o.  A  specimen  with  finer  striie,  showing  the  marks  of  septa.  3  ft.  Portion  of  the  surface  enlarged. 

5  a.  This  specimen  presents  a  double  tube  or  sheath,  the  outer  one  (or  embryo  tube)  being  entirely  smooth  ; 

while  the  inner  one,  which  is  but  little  smaller,  is  marked  by  longitudinal  and  transverse  stris  as  in  the 

preceding  figures. 
S  ft.  A  portion  of  the  same  enlarged  to  show  the  striae. 
5  e.  A  section  of  the  same,  showing  no  septa  or  siphuncle. 

Fig.  4.  276.    8.    Endoceeas  peoteifoeme,  var.  lineolatttii.  (Pag.  211.) 

4  a.  A  young  shell,  with  the  outer  chamber  and  apex  broken  off. 

4  ft.  Transverse  section  of  the  larger  extremity,  showing  the  position  of  the  siphuncle. 

4  e.  A  fragment  of  the  smaller  extremity  of  the  shell,  which  is  annulated  by  fine  sharp  ridges. 

4  d.  The  same  enlarged. 

4  e.  A  fragment  of  another  tube,  marked  like  4  a,  showing  at  the  lower  extremity  a  septum  and  siphuncle. ' 
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PLATE  46. 


Fig.  1,2,3.  276.     8.     Endoceras  proteiforme,  oar.  lineolatuh.  (Pag.  211.) 

1  a.  A  fragment  of  the  parent  shell,  enclosing  an  embryo  tube  within  the  siphuncle. 

1  b.  Transverse  section  of  the  last,  showing  the  large  lateral  or  excentric  siphuncle  of  the  old  shell.  The  shell 
is  crushed,  as  shown  in  the  upper  figure,  so  that  a  perfect  section  cannot  be  given. 

1  e.  The  surface  marking  of  the  young  shell,  enlarged. 

2  a,  b.  The  external  shell,  and  a  longitudinal  section  of  a  young  shell,  which  is  destitute  of  septa. 

3.  This  is  marked  upon  the  surface  as  other  specimens  of  the  var.  lineolatum.  The  septa  in  the  figure  are 
erroneously  represented  by  the  engraver  much  more  approximate  than  they  are  in  the  specimen. 

Fig.  4.  277.     9.     Endoceras  proteiforme,  var.  strangulatum.  (Pag>  212.) 

4  a.  A  fragment,  showing  the  contraction  below  the  aperture. 
4  i.  Transverse  section,  showing  the  nearly  central  position  of  the  siphuncle. 
4  e.  A  portion  of  the  surface  of  a  specimen  enlarged. 

4  d,  e.  Two  specimens  denuded  of  the  shell,  showing  a  uniform  character  in  the  contraction  of  the  tube,  with 
a  slight  difference  in  the  distance  of  the  septa.  . 
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PLATE  47. 


Fig.  1,  2.  274.     6.     Endoceras  proteiforme,  car.  tenuistsiatum.  (Pag.  209.) 

1  a.  A  small  and  slender  specimen  of  this  species. 

1  b.  A  portion  of  the  surface  enlarged,  showing  the  cancellated  lines. 

■2  a.  This  specimen  presents  very  similar  surface  markings,  and  cannot  be  distinguished  from  the  last,  though 
the  transverse  stria  are  less  prominent.  The  specimen  consists  of  a  double  or  triple  tube ;  the  outer  one 
2  ft  showing  externall}  marks  of  septa,  which  are  distant  about  one-fourth  the  diameter.  The  shell  is 
exfoliated,  and  the  surface  markings  are  unknown. 

2  e.  An  enlarged  portion  of  the  surface  :  the  longitudinal  stris  are  too  strong  in  the  figure. 

2  d.  A  small  portion  still  farther  magnified,  showing  the  proportionate  size  of  the  transverse  and  longitudinal 
striae. 

2  e.  Transverse  section  of  the  specimen  2  a,  showing  the  proportional  diameters  of  the  two,  and  the  section 

of  a  still  smaller  tube  within  2  a. 

Fig.  3.  269.     22.     Orthoceeas  juncettm.  (Pag.  204.) 

3  a.  A  fragment  denuded  of  the  shell,  showing  a  part  of  the  outer  chamber,  and  septate  ]>ortion  of  the  tube. 
3  ft.  A  smaller  specimen,  showing  the  marks  of  septa  which  appear  to  be  slightly  oblique, 

3  £.  A  small  fragment,  showing  the  convexity  of  a  single  septum. 

3  d.  A  section  of  the  last,  showing  the  central  position  of  the  siphuncle. 

3  e.  A  small  fragment,  showing  the  closer  approximation  of  the  septa  near  the  outer  chamber. 
3/.  A  small  fragment,  preserving  the  shell  and  the  striated  surface.  .  • 

Fig.  4.  276.     8.     Endoceras  proteiforme,  car.  lineolatum.  (P^g-  211.) 

4  a.  A  fragment  from  the  apex  of  one  of  these  tubes,  which  is  septate  as  in  the  larger  specimens. 
4  6.  A  transverse  section. 

4  e.  A  fragment  which  is  annulated  near  the  apex,  and  septate  to  the  extreme  point. 
4  d.  Section  near  the  apex. 

4  c.  A  fragment  of  a  similar  young  shell,  where  the  lamelloae  stris  have  become  vesicular,  giving  a  rough 
scaly  appearance  to  the  surface. 
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PLATE  48. 


Fig.  1,  2,  3,  4.  Endoceras  proteiporme.  {^^g-  213.) 

•1.  A  frajsfment  of  a  large  specimen,  composed  of  twenty  or  more  chambers,  one  side  of  whicli  is  worn  down, 
exposing  the  siphuncle,  which  contains  the  embryo  tube,  within  which  is  a  young  shell  a. 

4  4,  b.  The  larger  or  embryo  tube,  which  is  broken  at  the  lower  extremity. 

4  e.  The  siphuncle,  the  space  surrounding  the  tube  being  filled  with  calcareous  spar.  This  specimen  shows, 
in  a  very  satisfactory  manner,  the  position  of  these  tubes  within  tlie  parent  sliell.  A  small  portion  of  the 
upper  part  only  of  the  embryo  tube  is  preserved. 

3.  An  embryo  tube  with  a  longitudinal  section  on  one  side,  showing  a  slender  septate  tube  within,  whicli  is 
nearly  destroyed  by  weathering. 

2.  A  similar  tube,  free  from  stria;,  and  like  the  others.  This  tube  has  been  broken  at  a,  b,  e ;  and  the  trans- 
verse sections  a,  b,  c,  at  the  bottom  of  the  plate,  represent  its  appearance.  The  outer  tube  contains  an 
inner  one,  which  is  septate  throughout  its  entire  length,  and  furnished  with  an  cxcentric  siphuncle, 
which  is  distinctly  represented  in  the  section  a. 

1.  A  separate  embryo  tube,  nearly  perfect,  and  showing  some  inequalities  near  the  base,  apparently  from  con- 
tact with  the  inner  side  of  the  siphuncle. 
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PUTE  49. 


Fig.  1.  Endoceeas  pkoteifokme.  (Pag-  213.) 

1  a.  Ventral  side  of  a  fragment,  showing  the  siphuncle,  which  is  worn  through  in  the  lower  part,  exhibiting 
the  smooth  embryo  tube.  This  specimen  shows  the  more  abrupt  arching  of  the  septa  as  they  approach 
the  siphuncle. 

1  fr.  A  fragment,  preserving  the  embryo  tube. 

1  e.  Transverse  section  of  the  last,  which  is  slightly  elliptical  from  compression.  The  embryo  tube  is  pressed 
against  the  upper  side  of  the  siphuncle,  the  outline  of  which  is  only  faintly  represented. 

1  d.  A  similar  fiagment,  embracing  a  portion  of  the  embryo  tube.  In  this  one  the  septa  are  a  little  more  ap- 
proximate than  in  the  other  specimens,  but  it  does  not  differ  in  other  respects. 

1  e.  A  nearly  perfect  embryo  tube,  with  a  few  of  the  septa  of  the  parent  shell  still  attached. 

In  all  these  specimens,  the  septa  are  distant  one-fourth  to  one-sixth  the  diameter  of  the  outer  shell. 
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PLATE  50. 


Fig.  1,  2,  3.  Endoceras  proteifoeme.  (Pag-  213.) 

1  a.  An  embryo  tube  containing  a  young  shell.  This  specimen  is  more  elongated,  and  less  rapidly  attenuating 
than  the  prevailing  forms  of  the  species  :  the  outer  tube  is  smooth,  while  the  inner  one  is  striated. 

1  6.  This  tube  is  more  slender  than  the  usual  forms,  but  does  not  differ  in  other  respects. 

2  a,  b.  Fragments  of  smooth  embryo  tubes,  apparently  of  the  same  species,  differing  only  in  being  more 

suddenly  contracted  and  aculeate  near  the  apex. 

2  e,  d.  Parts  of  the  siphuncle  separated  from  larger  shells,  still  retaining  the  embryo  tube  within.  The  si- 
phuncle  is  marked  by  oblique  or  ascending  annulations,  indicating  the  junction  of  the  septa ;  which 
direction  of  the  annulations  is  due  to  the  lateral  or  escentric  position  of  the  siphuncle. 

3.  An  embryo  tube,  more  conical  than  any  of  the  others. 
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PLATE  51. 


Fig.  1.  270.     23.     Orthocekas  amplicamehatum.  (Pag-  205.) 

1  a,  b.  Parts  of  the  same  individual,  preserving  a  large  portion  of  the  outer  chamber,  with  an  equal  length  of 

the  septate  part  of  the  tube. 
1  c.  A  transverse  section  of  the  specimen,  at  the  upper  extremity  of  1  a,  showing  the  excentric  position  of  the 

siphuncle. 
I  d,e.  A  fragment  of  another  specimen,  showing  the  same  distance  of  the  septa  and  excentric  position  of  the 

siphuncle. 
1  /".  A  fragment  of  the  septate  portion  of  a  much  larger  specimen. 
1  g.  Transverse  section  of  the  same,  showing  the  position  of  the  siphuncle. 

Fig.  2  a,  b.       '  279.     11.     Endoceras  arctitentkum.  (Pag.  217.) 

Fig.  3.  280.     12.     Endoceras  angusticaheratuk.  (F^ig.  218.) 
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PLATE  52. 

♦  i      »■ 

Fig.  1.  278.     10.    Endocbeas  proteiforme  ?  var.  elonoatvk.  ( Pag.  216. 

1  a,  b.  Parts  of  the  same  individnal,  united  as  represented  by  the  dotted  line. 
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PLATE  53. 
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Fig.  1.  281.     13.    Endocerab  MAONivENTatiM.  (Pag.  218.) 

1  a.  A  fragment,  showing  several  of  the  chambers,  with  the  large  siphuncle  projecting  above. 

1  b.  An  artificial  longitudinal  section,  showing  the  proportional  diameter  of  the  siphuncle  and  shell,  as  well 
as  the  extreme  convexity  of  the  septa,  which  are  correctly  represented  as  somewhat  irregular  in  this 
respect 

1  e.  A  transverse  section  of  the  larger  extremity,  which  is  worn  off  obliquely.  At  d  d  the  outer  line  indicates 
the  edge  of  the  siphuncle  ;  the  inner  one  being  perhaps  an  exfoliation  from  the  same,  but  too  obscure 
to  determine  its  character.  At  e,  the  embryo  tube,  with  a  young  shell,  is  clearly  distinguishable  within 
the  siphuncle.  The  position  of  the  same  is  shown  in  the  longitudinal  section,  which  slightly  cuts  its 
outer  edge. 

Fig.  2.  Ensoceeas  PHOTEiPOBHE.  (Pag.  213.) 

A  large  fragment  of  this  species,  in  which  tlie  embryo  tube  is  preserved,  while  the  surrounding  shell  has  been 
partially  removed. 
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Fig.  1.  268.      21.      OrTHOCEEAS   LATIANNTTLATtrM.  (Pag-  204.)" 

1  a.  A  fragment,  showing  four  chambers.  1  b.  Section  and  siphuncle. 

Fig.  2  a.  283.     15.    Endocebas  appeoximatxtm.  (Pag.  219.) 

Fig.  2  b.  282.     14.    Endoceeas  uagniyentbuii?  var.  (Pag.  218.) 
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PLATE  55. 


Fig.  1. 


284.     16.    Endoceras  duplicatum. 


(Pag.  219.) 
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PLATE  56. 


Fig.  1.  271.     24.     Orthoceras  STRiGATUid.  (P&g.  205.) 

1  a.  A  young  specimen,  with  the  shell  partially  exfoliated  ;  a  few  of  the  septa  being  indistinctly  visible. 
1  6.  A  fragment,  showing  the  shell  in  a  considerable  degree  of  preservation. 
I  e.  A  portion  of  the  surface  of  the  last  enlarged,  showing  the  flexuous  character  of^the  stris. 
I  d.  A  large  specimen,  preserving  but  indistinctly  the  strisB.  About  twenty  of  the  chambers  are  preserved,  as 

well  as  a  large  part  of  the  outer  chamber.  This  specimen  shows  a  small  septate  tube  within  the  open 

extremity,  but  it  is  probably  accidentally  present. 
i  e,f.  A  fragment,  showing  five  chambers,  with  a  section  of  the  same. 

Fig.  2.  17.     2.     Orthoceras  la^ueatum.     •  ( Pag.  206.) 

2  a.  A  fragment  imbedded  in  compact  limestone. 

2  b.  A  small  fragment,  showing  the  intermediate  finer  stria. 

2  e.  A  portion  of  the  surface  enlarged. 

Fig.  3.  272.    26.    Orthoceras  laqueatum?  car.  a.  (Pag.  206.) 

Fig.  4.  286.     1.     Cameeoceras  trentonense.  ( Pag.  221.) 

4  a.  A  fragment  of  the  shell,  preserving  about  three  of  the  chambers,  beyond  which  the  siphon  is  extended  to 

an  equal  distance. 
4  b.  Another  fragment,  with  the  siphuncle  still  more  extended. 
4  e.  Transverse  section,  showing  the  position  of  the  siphuncle. 
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PLATE  67. 


Fig.  1.  EnDOCERAS  PEOTEIFORME.  (Pag.  216.) 

1  a.  The  specimen,  natural  size. 

1  4.  Transverse  sections ;  the  letters  o,  6,  c,  indicating  respectively  the  sections  of  the  young  shell,  of  the 
embryo  tube,  and  of  the  parent  shell. 
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PLATE  58. 


Fig.  1.  285.     17.    Endoceras  distams.  (Pag.  220.) 

1  a.  A  weathered  cast  of  a  fragment  of  this  species. 

1  b.  Transverse  section  of  the  smaller  extremity  of  the  same,  showing  the  large  siphuncle. 

Fig.  2,  89.      1.      OSMOCEBAS   TENinFILUM?  (P&g-  222.) 

2  a.  Part  of  a  siphuncle,  with  a  small  portion  of  the  shell  adhering. 

2  6.  A  fragment  worn  down  on  one  side  somewhat  obliquely,  showing  the  siphuncle  in  the  lower  part  of  the 

figure. 
2  e.  Section  of  the  same.  # 
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PLATE  59. 


Fig.  1,  2,  3.  Endocbeas  pkotbiforme.  (Pag.  216.) 

1  a,  b.  Vox.  tenuitextum.  The  surface  markings  on  two  diflerent  specimens,  somewhat  enlarged  beyond  the 

natural  size. 

2  a,  b.  Var.  tenuistrialum.  The  surface  markings  on  two  different  specimens,  both  sliglitly  magnified. 

3  a.  Var.  lineolatum.  This  presents  only  transverse  strise ;  but  some  specimens  show  minute  longitudinal  ones, 

passing  into  the  preceding  variety. 
3.  Var.  lineolatum.  The  surfaec  is  covered  by  fine  spots  or  stigmata,  as  if  some  adhering  softer  substance  had 
been  separated  from  it.  The  same  is  observed  in  2  b,  in  a  less  degree. 

Fig.  4.  287.     1.     CoNULARiA  trentonensis.  (Pag.  222.) 

4  a.  A  specimen  (natural  size),  with  the  apex  broken  off. 

4  b.  Another  specimen,  more  abruptly  acute. 

4  e.  Transverse  section  of  4  a,  near  the  apes,  showing  the  septum  and  sipbuncle. 

4  d,  e.  Lateral  and  transverse  view  of  a  fragment,  showing  the  convex  septum. 
4/.  A  portion  of  the  surface  enlarged. 

Fig.  6.  288.    2.     Conularia  oranulata.  (Pag.  223.) 

5  a.  A  specimen  nearly  entire,  giving  the  general  form  of  this  species. 
5  i.  A  portion  of  the  surface  enlarged. 

Fig.  6.  289.    3.     Conulaeia  papillata.  ( Pag.  223.) 

0  a.  An  imperfect  specimen,  of  the  natural  size.  6  6.  A  portion  magnifled. 

Fig.  7.  290.     4.     CoNXTLABiA  GEACiLE.  (Pag.  224.) 

7  a.  A  specimen  (natural  size),  the  apex  broken  off.  7  6.  A  portion  of  the  surface  enlarged. 


TflSESIffiOSS    ILHSflE  S '2'®  UB. 


[CSPHXLOFODA.] 


PL  90. 


U 


oa 


4./' 


4  d 


• 


4« 


:m  ^aamifiK^' 


PLATE  60. 


Fig.  1.  291.     1.     OoYGiA?  VETUSTA.  (Pag.  227.) 

Fig.  2,  292.    3.    Asaphus?  extans.  (Pag.  228.) 

2  o.  A  caudal  shield.  2  b.  Lateral  view  of  the  same. 

2  c.  Another  fragment,  showing  nine  articulations  of  the  thorax. 

Fig.  3.  293.     1.     Caltmene  multicosta.  (Pag.  228.) 

Fig.  4.  40.     2.     ILL.ENUS  ceassicauda.  ( Pag.  229.) 

4  a.  The  caudal  shield  of  a  large  individual. 

4  6.  Middle  lobe  of  the  cephalic  shield,  the  lateral  portions  being  separated  at  the  sutures. 

4  c.  Lateral  view  of  a  small  entire  specimen. 

4  d.  Dorsal  view,  showing  the  great  width  of  the  middle  lobe,  and  abrupt  incurving  of  the  cephalic  shield. 

Fig.  5.  294.     3.     iLLiENirs  trentonensis.  (Pag.  230.) 

Fig.  6.  295.     4.    Ill.s:nus  latidorsata.  (Pag-  230.) 

6  a.  The  fragment,  natural  size.  t>  b.  Three  of  the  articulations  enlarged,  showing  the  lamellose  stris. 

Fig.  7.  43.     1.     IsoTELus  oioAS.  (Pag.  231.) 

7  a.  A  specimen  preserving  the  thorax,  caudal  extremity,  and  central  lobe  of  the  buckler.  (The  base  of  the 

latter  is  too  far  extended  in  the  engraving.)  The  caudal  shield  is  denuded  of  the  shell. 
7  b,  e.  The  maxillary  portions  or  cheeks  of  the  buckler.        e,  e.  The  eyes. 

7  d.  Inside  of  the  lower  crust  of  the  cephalic  shield,  the  upper  part  having  been  separated  at  the  lateral  suture. 
7  e,f.  Lower  side  of  the  cephalic  shield,  towards  the  extremities  of  which  the  upper  and  lower  crusts  are 

folded  together,  so  as  to  present  the  appearance  of  projecting  spines. 
7  g.  The  epistoma  or  labrum,  the  place  of  which  is  indicated  in  the  centre  of  the  lower  side  of  the  previous 

figure.  Two  circular  depressed  spots  are  represented,  which  are  always  observed  in  well  preserved 

specimens  :  these  probably  indicate  the  points  for  the  attachment  of  muscles  or  tendons  upon  the  inside. 
7  h.  Central  lobe  of  the  cephalic  shield.  7  i.  Same  part  of  a  larger  individual. 
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PLATE  61. 


Fig.  1.  306.     3.     AsAFHxrs  ?  NODosTRiATUs.  (Pag.  248.) 

1  a.  The  fragment,  natural  size. 

1  i.  A  magnified  portion  of  the  surface,  showing  the  lamellose  strie,  with  small  nodes  which  interrupt  the 

lines. 

Fig.  2.  303.     4.     CERAtmtrs?  PtrsTTTLostTS.  (Pag-  246.) 

2  a.  The  fragment,  natural  size.  2  b.  A  magnified  portion  of  the  same 

Fig.  3, 4.  43.     1.     IsoTELUs  GiGAs.  (Pag.  231.) 

3  a.  The  buckler  of  an  individual  of  medium  size.  This  is  more  extended  in  front,  and  the  eyes  are  more 

prominent  than  usual. 

3  b.  The  caudal  shield,  corresponding  in  size  to  the  buckler.  The  crust  is  removed,  showing  the  lines  of  the 
articulations. 

3  c.  A  portion  of  the  surface  of  the  buckler  enlarged,  showing  a  peculiar  punctate  structure  which  is  scarcely 
visible  to  the  naked  eye. 

3  d,  e.  Lateral  and  dorsal  views  of  a  small  perfect  specimen  from  Kentucky.  The  buckler  is  somewhat  com- 
pressed or  bent  in  front,  so  that  the  facial  suture  is  not  shown  to  its  full  extent. 

3/.  Buckler  of  an  individual  of  ordinary  size.  The  eyes  are  prominent,  but  less  proportionally  elevated,  and 
the  whole  less  convex  than  the  specimen  3  a.  The  course  of  the  facial  suture  is  distinctly  visible. 

3  g.  Caudal  shield  corresponding  in  size  to  the  buckler  3/  ;  the  marks  of  the  transverse  segments  scarcely 
visible. 

3  h.  View  of  the  eye  of  3 /(natural  size),  as  seen  looking  forwards  and  outwards. 

3  I.  Oblique  front  view  of  the  eye,  which,  under  ordinary  magnifying  glasses,  presents  no  granulations. 

3  *.  The  labrum  or  epistoma,  showing  the  inner  or  upper  side. 

3  m.  A  portion  of  the  same  enlarged,  showing  the  striae  upon  the  surface. 

4  a,  b,  e.  Front,  lateral,  and  dorsal  views  of  the  original  specimen  to  which  Green  applies  the  name  of  /. 
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PLATE  62. 


Fig.  1, 2.  43.     1.     IsoTELus  oigas.  (Pag.  231.) 

1  o.  A  specimen  folded  so  that  the  two  extremities  meet.  The  fossil  is  rarely  found  in  this  condition  ;  and  in 
many  instances  where  it  has  originally  assumed  this  form,  it  has  been  subsequently  crushed. 

1  b.  The  caudal  shield  of  a  young  individual,  showing  the  marks  of  the  articulations,  and  preserving  the  tri- 
lobate form  more  perfectly  than  older  specimens. 

1  <r.  A  magnified  portion  of  the  surface  of  one  of  the  articulations  of  a  large  individual,  showing,  in  addition  to 
the  punctures  upon  the  surface,  a  series  of  curving  impressed  lines.  The  latter  are  not  observed  upon 
the  buckler  or  caudal  shield,  which  preserves  a  double  series  of  punctures  as  shown  in  PI.  61,  fig.  3  e. 

2.  A  specimen  with  the  crust  almost  entirely  removed.  The  upper  part  of  the  cephalic  shield  has  been  se- 
parated at  the  marginal  suture,  leaving  the  lower  portion  with  the  epistoma  attached  as  represented  in 
the  figure. 
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PLATE  63. 


Fig.  1.  43.     1.     IsoTELtJs  GiGAs.  (Pag-  231.) 

• 
The  lower  figure  represents  the  caudal  shield,  and  five  of  the  articulations  of  a  very  large  specimen.  The 

superior  covering  is  removed,  showing  the  converging  striae  in  the  deep  grooves  along  the  margin.  The 
individual,  when  perfect,  could  not  have  been  less  than  nine  or  ten  inches  in  length  :  the  buckler  is  of 
nearly  corresponding  size.  The  narrow  thickened  border,  and  course  of  the  facial  suture,  are  well  shown 
in  the  specimen.  The  posterior  angles  are  represented  in  the  figure  too  much  rounded,  the  one  from 
being  broken,  and  the  other  from  being  covered  by  the  stone.  The  eyes  are  nearly  perfect,  and  re- 
markably prominent. 
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PLATE  64. 


Pig.  1.  296.     1.     Platynotus  TRENTONENsis.  ( Pag.  235.) 

1  a,  b.  Portions  of  the  buckler  and  caudal  shield  of  this  species. 

1  e.  A  fragment  of  the  buckler,  more  compressed  than  the  preceding. 

I  d.  A  magnified  portion  of  the  crust,  showing  the  pustules  upon  the  surface. 

1  e.  This  figure  is  from  a  plaster  cast  of  a  specimen  from  the  Blue  limestone  of  Ohio. 

Fig.  ±  297.     2.     Calymene  beckh.  (Pag.  237.) 

2  a.  An  imperfect  specimen,  preserving  the  thorax  and  caudal  shield,  and  the  left  ma.xillary  portion  of  the' 

buckler. 
•i  b.  A  perfect  specimen,  with  the  exception  of  the  maxillary  portions,  which  are  separated  at  the  facial  suture. 
2  c.  A  similar  specimen,  preserving  the  maxillary  parts,  which  give  a  different  outline  to  the  cephalic  shield. 
2  d.  Part  of  a  single  articulation  enlarged,  showing  the  spine  upon  the  centre,  with  papillose  surface. 

2  e.  A  portion  of  the  surface  of  the  buckler  enlarged,  showing  the  papUlose  character  of  the  surface. 

Fig.  3.  298.     3.     Calymene  senakia.  ( Pag.  238.) 

3  a.  A  large  specimen  from  tlie  Trenton  limestone,  with  the  buckler  abruptly  curved  downward  in  front. 
3  fr.  A  small  specimen  from  the  same  rock.  3  e.  Lateral  view  of  the  same. 

3d.  A  small  specimen  from  the  Hudson-river  group. 

3  e,/,  g.  Three  views  of  a  contracted  specimen  from  the  Blue  limestone  of  Ohio. 

3  A.  Lateral  view  of  the  eye  of  this  species,  enlarged.  The  eye  is  obtusely  conical,  with  a  depression  or  cavity 
at  the  apex,  which  is  granulated  as  shown  in  3  t.  From  the  oblique  conical  form,  this  depression  opens 
outwards  and  upwards,  being  protected  on  all  sides  by  a  tliick  crust. 

3  k.  The  buckler  of  this  species  separated  at  the  facial  sutures,  showing  the  form  of  the  maxillary  portions 
7  y,  which  embrace  more  than  half  the  oculiform  tubercle. 

3  /.  Front  view  of  the  buckler,  showing  the  termination  of  the  facial  sutures.  ^  is  the  labrum,  which  occu- 
pies this  position  beneath  the  buckler. 

3  m.  The  same  enlarged,  showing  the  lines  of  the  frontal  suture,  and  the  termination  of  the  facial  sutures. 

3  It.  The  inside  of  the  glabella,  having  the  maxillary  and  basal  portions  separated. 

Fig.  4.  299.     1.     AciDASPis  TRENTONENSIS.  (Pag.  240.) 

4  a.  Front  view  of  the  specimen,  which  is  folded  (natural  size), 
t  b.  The  same  enlarged,  to  show  more  distinctly  this  part  of  the  fossil. 
4  e.  Dorsal  view  (natural  size).  4  d.  The  same  enlarged. 

4  e.  The  caudal  extremity  and  part  of  the  thorax  enlarged. 
4  /.  Margin  of  the  maxillae  enlarged. 

Fig.  5.  300.     2.     AciDASPis  spinigeh.  (Pag.  241.) 

Fig.  6.  305.     2.     PuAcops?  ijvticaudus.  (Pag.  248.) 
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PLATE  65. 

Fig.  1.  301.     2.     Ceradrus  flkurexanthehus.  (Pag.  242.) 

I  a.  A  nearly  entire  •pecimen,  with  the  maxillary  portions  obscure  or  entirely  removed.  The  buckler  is  i)ar- 

tially  crushed  and  obscured  by  soft  shaly  matter,  and  the  oculiform  tubercle  very  imperfectly  preserved. 

The  posterior  prolongations  of  the  buckler  are  distorted  and  obscure,  as  arc  also  the  spines  proceeding 

from  the  caudal  shield. 
I  b.  A  specimen  of  the  same  partially  folded,  with  the  buckler  curved  forward  and  the  margin  broken  ofT. 

The  crust  is  partially  exfoliated,  so  that  the  surface  markings  are  not  well  preserved. 
1  c.  Front  view  of  the  buckler,  showing  the  junction  of  the  epistoma. 
1  <f •  A  large  imperfect  specimen,  showing  more  distinctly  the  peculiar  structure  of  the  articulations.  The 

buckler  is  imperfect,  but  still  partially  preserves  the  posterior  spines  :  the  caudal  spines  are  broken  off. 

(This  specimen  has  been  left  by  the  engraver  imperfectly  represented.) 
1  e.  Lower  side  of  the  buckler  of  the  last,  showing  the  epistoma  joined  by  a  straight  suture  to  the  front  of  the 

glabella. 
1  /.  A  separated  labrum,  with  the  upper  margin  broken  off.  I  g.  A  buckler,  with  the  maxillse  removed. 

1  h,  t.  The  glabellae  of  two  large  individuals.  1  »*.  A  magnified  portion  of  the  surface. 

1  At.  A  caudal  shield,  with  the  spinea  removed. 
1  /.  The  spines  of  the  caudal  extremity,  with  a  single  articulation  connecting  them.  View  from  the  lower  side. 

1  m.  The  caudal  shield,  with  tlie  spines  attached.  1  m*.  A  magnified  portion  of  the  surface. 

1  n.  A  transverse  section,  showing  tlie  elevation  of  a  segment,  and  the  lateral  extension  of  the  articulations 

into  fin-like  processes. 

Fig.  2.  302.    3.     Ceeaurus  vigilans.  (Pag.  246.) 

2  a.  An  entire  specimen,  preserving  the  posterior  spines  of  the  buckler. 

2  b.  Front  view  of  the  same,  showing  the  elevation  of  the  ocnliferous  tubercles. 
2  <r.  A  small  siiecimen  with  the  surface  markings  obscure. 

2  d.  Lateral  view  of  a  specimen,  showing  the  extension  of  the  extremities  of  the  lateral  articulations. 

2  e.  Caudal  shield  of  a  larger  individual. 

'if.  An  enlarged  portion  of  the  buckler  of  2  a,  showing  pustulose  tubercles. 

2  g.  The  caudal  shield  and  a  portion  of  the  thorax  enlarged,  showing  the  tubercles  upou  alternate  and  third 

segments.  2  h.  Profile  of  the  same. 

Fig.  3.  304.     1.    Phacops  CAiLicEPHALUs.  (Pag:  247.) 

3  a.  Cephalic  shield  of  this  species.  3  b.  A  small  entire  specimen. 
3  c.  The  caudal  shield  of  the  last,  showing  the  number  of  articulations,  etc. 

3  d.  Magnified  portion  of  the  surface  of  the  buckler,  showing  the  pustulose-punctate  character  of  the  surface. 
3  ^.  A  magnified  portion  of  the  articulations  of  the  thorax,  showing  the  irregular  pustulose  surface. 
3/.  Lateral  view  of  the  eye  of  this  species.  3  g.  Magnified  view  of  the  eye. 

3  A.  A  contracted  specimen.  The  lobes  of  the  glabella  are  obliterated,  and  the  surface  of  the  eye  crushed  or 
absorbed. 

3  t.  View  of  the  same  specimen,  showing  the  caudal  shield  and  front  of  the  buckler. 

Fig.  4.  307.     1.    Teinucleus  concenteicus.  (Pag.  249.) 

4  a.  The  cephalic  shield  of  this  species,  still  preserving  one  of  the  slender  spines  from  the  posterior  angle. 

The  posterior  spine  of  the  glabplla  is  broken  off,  though  the  fracture  is  not  conspicuous. 
4  b.  Lateral  view  of  the  cephalic  shield  of  a  smaller  specimen. 
4-(r.  The  cephalic  shield  of  a  small  specimen,  in  which  the  glabella  preserves  its  posterior  spine. 
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PLATE  66. 

Fig.  1.  301.     2.     Ceraurus  PLEiraEXANTHKMUs.  (Pag-  242.) 

1  a.  A  fragment  of  a  large  individual,  preserving  the  buckler  and  eight  articulations  of  the  thorax.  The  sur- 
face is  beautifully  and  evenly  granulated  or  papillose,  with  larger  tubercles  upon  the  cephalic  shield, 
and  mamillary  tubercles  upon  the  articulations  ;  these  are  enlarged  in  the  figures  1  6,  c,  d.  ** 

1  e.  Front  view  of  the  specimen  1  a,  showing  the  elevation  of  the  oculiferous  tubercles. 

If.  One  of  these  tubercles  magnified.  When  magnified  to  this  degree,  they  exhibit  only  rounded  granulations. 

1  g.  The  cephalic  shield  represented  in  1  a,  showing  the  separation  of  the  maxills  7  7  at  the  facial  sutures. 

1  k.  The  right  maxilla,  separated  from  the  cephalic  shield.  (This  figure  on  the  plate  is  without  a  number.) 

Fig.  2,  297.     2.     Calymene  becku.  ( Pag.  250.) 

2  a.  An  entire  specimen,  with  the  exception  of  the  maxillary  shields,  which  are  separated  at  the  facial  suture, 

leaving  the  cephalic  shield  in  the  usual  form. 
2  b.  An  imperfect  specimen,  with  the  maxillary  portions  partially  preserved,  but  separated  at  the  suture,  and 

pressed  downwards. 
2  c.  The  thorax  and  caudal  shield,  preserving  the  crust,  with  the  tubercles  upon  the  middle  lobe,  in  a,  very 

perfect  manner. 
2  d.  The  cephalic  shield,  with  the  maxillary  portions  separated  at  the  facial  suture. 
2  e.  The  cephalic  shield  entire,  but  so  much  compressed  that  the  eyes  are  obliterated.  The  posterior  angles 

are  too  much  rounded  in  the  figure ;  in  other  respects,  the  true  form  of  the  buckler  is  represented. 
2f.  The  cephalic  shield  preserved  in  compact  calcareous  stone. 

i  g.  A  larger  specimen,  in  compact  limestone,  preserving  a  more  convex  form  in  all  its  parts. 
2  A.  A  small  individual,  preserving  the  thorax  and  the  maxillary  portions  of  the  buckler,  the  glabella  being 

separated. 
2  i.  The  maxillary  shields,  as  they  frequently  occur  in  the  slate,  separated  from  any  other  part  of  the  fossil. 

The  lower  figure  is  the  labrum. 
2  At.  a  single  maxillary  shield  of  this  species. 

Fig.  3.  303.     4.     Calyheve  (Species  undetermined).  (Pag.  253.) 

3  a.  A  part  of  the  thorax,  preserving  eight  or  nine  articulations. 

3  b.  The  caudal  shield,  with  a  few  segments  of  the  thorax. 

Fig.  4.  309.     5.     AsAPHUs?  latimaroinata.  (Pag-  263.) 

4  a.  The  caudal  shield  of  a  small  individual. 

4  b,  A  fragment  of  the  lateral  lobe  of  the  caudal  shield  of  a  larger  individual. 

Fig.  5.  43.     1.     IsoTELUS  OIOA8.  (Pag.  254.) 

Tlip  labmm  or  epist^a  of  a  very  large  individual. 
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PLATE  67. 
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Fig.  1.  307.     1.     Trindclecs  concentricus.  (Pag.  255.) 

1  a.  A  large  individual,  destitute  of  spines  upon  the  posterior  angles  of  the  buckler  and  (glabella.  The  border 

in  front  of  the  glat>ella  has  three  distinct  rows  of  punctures,  four  in  front  of  the  cheeks,  and  five  on 

each  side,  with  six  or  seven  near  the  trase. 
1  b.  The  thorax  and  caudal  shield  enlarged,  to  show  more  clearly  the  character  of  the  segments. 
1  e.  A  smaller  specimen,  preserving  the  spines  of  the  trackler  There  are  four  rows  of  punctures  in  front,  and 

six  on  each  side  of  the  buckler. 
1  d.  The  buckler,  preserving  the  posterior  spine  of  the  glabella. 
1  e.  Fragments  of  the  cephalic  border,  showing  a  variable  number  of  rows  of  punctures  in  front ;  one  having 

live,  with  seven  or  eight  at  the  posterior  margin. 
I  /.  A  portion  of  the  marginal  fillet,  where  the  crust  is  partially  removed,  showing  the  little  studs  or  points 

which  fill  these  pores  from  below. 
I  g.  A  fragment  of  a  large  buckler,  having  but  two  distinct  rows  of  punctures  in  front  of  the  glabella. 
1  A.  A  portion  of  the  thorax  and  caudal  extremity,  from  the  glazed  slate  at  Waterford. 


Fig.  2.  310.     1.     Olenus  asaphoides.  (Pag-  256.) 

2  a.  An  imperfect  cephalic  shield,  witli  several  articulations.  2  b.  A  smaller  imperfect  cephalic  sliield. 

2  e.  A  fragment  of  one  of  the  lateral  articulations  of  the  thorax. 

311.  2.     Olencs  undulostbiatus.  (Pag.  258.) 

3  a.  The  fragment,  natural  size. 

3  6.  A  part  of  the  same  enlarged,  showing  the  course  of  the  facial  suture,  and  the  rugose  striated  glabella. 

Fig.  4.  297.     2.     Calymene  beckii.  (Pag.  250.) 

4  a.  The  buckler,  with  a  few  of  the  articulations  of  the  thorax.  The  specimen  is  very  much  compressed,  and 
the  crust  removed. 

4  b.  A  specimen  of  the  same  fossil,  presenting  nearly  the  entire  length  of  the  individual. 

4  e.  An  impression  of  the  body,  showing  the  indentations  produced  by  the  short  spines  upon  the  back. 

4  li.  A  portion  of  the  same  enlarged,  showing  the  impressions  of  the  fine  granulations  of  the  crust. 

4  e.  A  fragment  preserving  an  impression  of  a  part  of  the  central  and  one  lateral  lobe  of  this  species. 

312.  1.     Agnostus  LOBAT08.  (Pag.  258.) 

5  a,  b.  Individuals  of  the  natural  size.  5  e,  d.  The  same  magnified. 

5  e,/.  Specimens  showing  an  articulation  of  the  lobee.  Magnified  views. 

f 
Fig.  6.  313.     1.     Thaleops  (Illjenus)  ovatus.  (Pag.  259.) 

6  o.  The  specimen  of  the  natural  size.  The  upper  figure  has  a  strong  thick  spine  at  the  posterior  angles  of  the 

cephalic  shield. 
6  *.  A  part  of  the  cephalic  thield  magnified,  showing  the  punctures  and  the  course  of  the  facial  suture. 
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PLATE  68. 


Fig.  1. 


314.     1.     Sphenothallus  angvstifolitts. 


(Pag.  261.) 


Fig.  2. 


315.     2.     Sphenothallus  latifolius. 


(Pag.  262.) 


'2  a.  A  leaf  nearly  entire,  showing  a  depressed  line  along  the  centre. 

2  b.  A  similar  leaf,  with  a  sharp  ridge  along  the  centre. 

2  e.  A  leaf  of  a  narrower  and  more  elongated  form,  with  a  broad  ridge  along  the  centre.', 

2  d.  Another  fragment,  with  a  ridge  extending  a  part  of  the  length. 

2  e,f.  Fragments  of  what  may  have  been  stems  of  this  plant 


Fig.  3.  316.       4.      BUTHOTREFHIS    SUBNODOSA. 

3  a,  b.  Figures  of  imperfect  specimens,  illustrating  the  prevailing  form  of  the  species. 


(Pag.  262.) 
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PLATE  69. 


Fig.  1.  317.     5.     BuTHOTREPHiB ?  FLExuosA.  (Pag-  263.) 

1  a.  A  large  fragment,  with  numerous  branches  or  leaves.  Tlie  plant  appears  lu  have  been  long  macerated 

before  it  was  imbedded. 
1  6.  A  specimen  in  the  same  condition  as  the  last,  with  the  branches  less  diverging. 
1  c.  A  fragment  of  stone,  with  two  smaller  specimens  retaining  more  of  the  original  substance  of  the  plant 
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Fig.  1.  317.      5.      BUTHOTREPHIS   FLEZU08A.  {.^^g-  263.) 

A  fragment  of  slate  from  Greenwich  in  Washington  county,  with  a  nearly  entire  specimen  of  this  plant,  which 
presents  some  slight  differences  from  the  preceding  one.  Specimens  of  the  same  species  have  recently 
been  obtained  from  the  unaltered  slates  of  the  Hudson-river  group  in  Lewis  county. 
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PLATE  70. 


Fig.  1. 
Fig.  2. 


318.     5.     Palsophycus  virgatus. 


319.     6.     Falmofhycvs  (Species  undetermitied). 


(Pag.  263.) 


(Pag.  264.) 
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PLATE  71. 


Fig.  1  a,  h. 


320.       1.      GORDIA    MARINA. 


(Pag.  264.) 
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PLATE  72. 


Fig. 
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321.     2.      GaAPTOLITHUS  pbistis. 


(Pag.  265.) 


A  fragKent  of  arenaceous  Blate  from  the  Hudson-river  group  at  Turin,  preserving  the  base  of  several 
specimens.  I  b.  A  portion  of  the  same  magnified. 

A  magnified  fragment  of  the  same  species  on  the  opposite  side  of  this  specimen,  showing  obtuse  serratures. 

A  specimen  of  the  same  species  from  the  black  slate  of  Oxtungo  creek,  south  of  Fortplain. 

A  magnified  portion  of  the  same. 

A  fragment  of  the  same  species  from  the  olive  slate  of  the  Hudson-river  group  at  Loraine. 

The  same  magnified,  showing  the  obtuse  termination  of  the  teeth. 

A  specimen  from  the  olive  slate  in  Lewis  county.  1  t.  A  magnified  portion  of  the  same. 

A  narrow  and  somewhat  more  finely  serrated  specimen  from  the  Utica  slate.  1  /.  The  same  magnified. 
A  small  specimen,  showing  the  axis  extending  beyond  the  serrated  portion  in  both  directions. 

The  same  magnified. 

A  fragment  of  the  same  {fom  the  black  slate  of  the  Hudson-river  group  near  Albany. 

A  magnified  portion  of  the  same,  showing  the  acute  teeth  near  the  base,  and  the  broader  obtuse  ones  above. 

This  specimen  resembles  G.  foliaeeu*  of  Murchison,  and  differs  slightly  from  the  preceding  in  the  short 
roucronate  points  of  the  teeth  shown  in  the  magnified  portion  1  s  .-  in  other  respects  it  is  similar. 


I 


Fig.  2.  322.    3.    Graptolithus  sECALmus.  (Pag-  267.) 

2  a.  A  portion  of  the  surface  of  a  lamina  of  the  Hoosick  slate,  with  specimens  of  this  fossil  presenting  some 
variations  in  character.  The  broader  one  crossing  the  figure  has  the  form  and  appearance  of  Prionotus 
folium  of  HisiNGEK ;  but  it  is  evidently  only  a  more  extenuated  form  of  the  same  species  as  the  more 
elongated  and  narrower  ones. 

2  ft,  6.  Fragments  of  the  slate  from  Baker's  falls,  with  forms  intermediate  between  the  more  expanded  varieties 
of  G.  prutit  and  those  from  Hoosick. 

2  t  A  specimen  from  Hudson,  where  the  slates  are  partially  mctamorphic,  but  much  less  thinly  laminated, 
and  the  fossils  less  expanded,  than  those  at  Baker's  falls  or  at  Hoosick. 
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PLATE  73. 

Fig.  1.  323.     4.     Ghaptolithus  mucronatos.  (Pag.  268.) 

1  a.  Two  fragmenU  of  this  species.  1  6.  A  portion  of  one  enlarged. 

1  e,  d.  Fragments  of  the  same  species,  one  of  them  much  contracted,  and  both  preserving  extremely  mucro- 

nafe  teeth. 

Fig.  2.  324.     5.     Ghaptolithus  bicoknis.  (Pag.  268.) 

3  a.  A  small  specimen  of  the  natural  size,  showing  the  bifurcation  below. 

2  A.  A  portion  of  the  same  magnified,  showing  the  form  of  the  teeth. 

2  e.  A  larger  specimen  having  the  same  character,  with  a  stronger  bif\ircation,  which  is  thickened  at  the  point 
of  separation.  2  (2.  A  portion  magnified. 

2  e.  A  specimen  having  similar  obtuse  teeth,  with  the  base  removed  and  the  midrib  projecting  above. 

2/.  A  fragment  of  slate,  with  several  specimens  preserving  the  peculiar  radical  termination;  associated  with 
G.  ramonu. 

2  g,  h.  Magnified  portions  of  these,  showing  a  dissimilar  form  in  the  teeth. 

2  t.  A  fragment  in  the  slate,  preserving  its  original  form  in  a  good  degree.  2  k.  The  same  enlarged. 

2  /.  A  fragment  in  limestone.  2  /'.  A  more  compressed  form  in  the  same. 

2  nt,  m'.  Enlarged  portions  of  the  same. 

2  fit".  A  magnified  view  of  the  edge  of  a  specimen  in  limestone,  showing  an  appearance  analogous  to  O.  »ea- 
laris.  2  n.  Transverse  sections  of  the  same  magnified. 

2  o.  A  slender  specimen,  with  the  sides  parallel. 

2  p.  A  similar  specimen,  preserving  the  capillary  axis  beyond  the  remaining  portion  of  the  stipe. 

2  r,  ».  Magnified  portions  of  these,  showing  their  identity  with  the  preceding. 

Fig.  3.  325.     6.     Gbaptolithus  ramosus.  (Pag.  270.) 

3  a,  a'.  Small  specimens  near  the  radical  termination,  having  a  simple  bifurcation  above. 

'J  b.  A  specimen  with  a  more  diverging  and  elongated  bifurcation,  with  a  smaller  specimen  lying  obliquely 

across  the  right  ramus. 
3  6*  &  b".  The  same  species.  3  e,  d.  Enlarged  portions  of  the  two  last. 

3  e.  A  specimen  with  elongated  rami,  which  are  serrated  on  one  side  only.  Fragments  of  G.  tagUtarius  on 

the  same  specimen. 
3/.  A  specimen  branched  below,  and  bifurcating  above.  The  branches  and  bifurcate  stipe  above  are  serrated 
>  on  one  side  only ;  while  the  stipe  below  and  between  the  branches  and  bifurcation  is  serrated  on  both 

"0^  sides. 

3  g,  h-  Enlarged  portions,  showing  the  character  of  the  teeth  at  the  points  of  divergence,  below  and  upon  the 

branches. 

Fig.  4.  326.     7.     Graptolithus  sqalaris.  (Pag.  271.) 

4  a.  A  specimen  showing  the  radical  termination.  4  6.  A  portion  of  the  same  magnified. 

4  e.  A  more  slender  and  tapering  specimen,  with  a  single  range  of  dissepiments.  •      4  </.  Magnified  portion. 
4  e,f.  A  small  fragment,  with  oblique  dissepiments  and  smooth  margin. 

4  g.  A  specimen  with  apparently  a  single  range  of  dissepiments,  and  a  central  capillary  axis  projecting  beyond 
the  stipe. 
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PLATE  74. 

Fig.  1.  327.    8.     Graptolithus  Sagittarius.  (Pag-  272.) 

1  a.  A  fragment  of  tlic  slaic,  showing  three  nearlv  parallel  stipes  of  this  species. 

1  i.  A  magnified  portion,  showing  the  upper  margin  of  the  teeth  to  be  nearly  rectangular  to  the  direction  of 

the  stipe,  while  the  lower  side  is  oblique. 

Fig.  2.  328.     9.     Graptolithus  tenuis.  (Pag.  272.) 

2  a.  Slender  elongated  stipes  of  this  species,  associated  with  G.  sagUtariut, 
•-'  b.  A  portion  of  one  of  these  magnified. 

'2  c.  A  small  filiform  stipe,  gradually  tapering  and  bent  abruptly  backwards. 

'i  d.  A  portion  of  the  same  magnified,  showing  the  serratures  of  the  same  character  as  the  preceding. 

Fig.  3.  329.     10.     Graptolithus  sextans.  (Pag.  273.) 

,3  a.  A  fragment  of  slate  on  which  are  two  specimens  of  this  species,  with  straight  diverging  branches. 

3  6.  A  portion  of  one  of  these  magnified,  showing  the  mucronate  teeth.     3  c.  Specimen  with  larger  branches. 

3  d,  d.  Two  specimens,  showing  the  appendages  at  the  base.  3  e.  One  of  the  last  magnified. 

Fig.  4.  330.     11.     Graptolithus  furcatus.  (Pag.  273.) 

4  a.  .\u  individual  on  the  same  stone  with  3  d,  showing  the  difference  in  form.         4  b.  Magnified  portion. 
4  c.  A  small  specimen,  with  the  branches  more  converging  than  usual. 

4  d.  A  portion  of  the  last  magnified,  showing  no  serratures  on  the  inside  of  the  branches. 

4  e.  Another  specimen,  similar  in  form  to  4  c. 

4/.  A  part  of  the  same  magnified,  showing  serratures  on  the  inside  of  the  branches. 

4  g.  A  specimen  with  elongated  branches  which  cross  each  other.  • 
1  A.  A  part  of  the  same  magnified,  showing  both  margins  to  be  serrated. 

Fig.  5.  331.  12.  Graptolithus  serratulus.  (Pag-  274.) 

5  a.  A  specimen  of  the  natural  size,  diverging  from  a  slender  smooth  spine  or  mucronate  radicle  below. 

5  i.  A  portion  magnified,  showing  the  form  and  opposite  direction  of  the  serratures  at  the  base. 

Fig.  6.  332.     13.     Graptolithus  gracilis.  (Pag.  274.) 

6  a,  b.  Two  specimens  (natural  size),  showing  the  principal  stipe  and  branches,  one  of  the  latter  being  sub- 

divided. 
»)  c.  A.  .specimen  in  which  the  principal  stipe  is  obscure  :  several  branches  are  subdivided.  A  fragment  of  G. 

pristit,  and  of  G.  mucronatus,  are  shown  on  the  same  piece  of  slate. 
6  d.  A  fragment  magnified,  showing  the  serratures  of  the  branches. 

Fig.  7.  333.     14.     Graptolithus?  ljevis,  (Pag.  274.) 

Fig.  8.  381.     15.     Graptolituus  arundinaceus. 

8.  The  specimen,  natural  size.  8  a.  The  same  magnified. 
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Fig.  1.  334.     1.    Fatistblla  stellata.  (Fag-  275.) 

1  a.  A  fragment  of  this  coral,  showing  a  vertical  section,  with  an  oblique  section  of  the  extremities  of  the 

tubes. 
1  b.  A  transverse  section  of  the  cells,  showing  the  starlike  extremities. 

1  e.  An  enlarged  view  of  the  extremities  of  several  cells. 

Fig.  2.  101.      2.      CiLETETES  LYCOPKEDON.  ( Pag.  276.) 

2  s,  b.  The  bases  of  two  hemispherical  forms,  where  the  tubes  have  a  barely  perceptible  extension. 
2  c.  A  fragment  of  a  ramose  form,  one  of  the  largest  occurring  in  this  group. 

2  d.  A  subhemispheric  form,  which  commenced  its  growth  upon  the  column  of  a  crinoid. 

2  e.  A  fragment  of  stone,  with  several  ramose  forms  associated  with  a  crinoidal  column,  a  small  Murchiaonia 

and  Orthis  tutudinaria. 
"if.  Magnified  section  of  a  ramose  form,  showing  the  columns  to  be  nearly  parallel  to  the  axis  of  the  specimen. 

Fig.  3.  336.     1.    DiscoFBYLLuu  pki,tat0m.^^^p  (Pag.  277.) 


Fig.  4.  336.     1.     (UndetermiTied.)  (Pag.  277.) 
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PLATE  76. 


Fig.  1.  337.     1.     Heteeocrinus  hetehodactthts.  (Pag-  279.) 

1  a,  b.  Two  specimens  of  the  natural  size. 

1  e.  The  body  of  the  same  enlarged.  1  e'.  Transverse  section  of  the  column,  enlarged. 

1  d.  An  enlarged  figure,  representing  the  structure  of  this  species. 

1  e,f.  Fragments  of  slate  with  pentagonal  columns  of  this  specie*,  showing  the  body  at  /'.  (The  letter  /'  is 

omitted  on  the  plate.) 
1  ^.  A  fragment  of  one  of  these  columns  enlarged,  showing  the  nodulose  angles. 
1  A.  A  fragment  of  a  column,  with  a  section  of  the  same. 
1  t.  A  fragment  of  slate,  showing  numerous  impressions  of  the  plates  or  discs  of  the  column. 

1  *,  /,  m,  n,  o.  The  same  magnified,  showing  the  pentapetaloug  expansion  around  the  canal,  and  the  deeply 

impressed  stris,  which  are  different  in  each  one. 

Fig.  2.  338.     2.     Heteeoceinus  simplex.  (Pag.  280.) 

2  a.  The  specimen,  natural  size.  2  6.  A  few  joints  of  the  columns  enlarged. 
2  e.  Section  of  the  same,  which  is  flattened  from  pressure. 

2  d.  An  enlarged  figure,  showing  the  structure  of  the  body  and  arms  of  this  species. 

Fig.  3.  339.    3.    HETEEOCHiiros ?  gracilis.  (Pag.  280.) 

3  a.  A  specimen  of  the  natural  size. 

3  b.  The  same  magnified.  (The  figure  3  6  is  erroneously  marked  2  ft  on  the  plate.) 
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PLATE  77. 


Fig.  1.  340.     1.     Glyptockinus  decadactyltjs.  (Pag-  281.) 

1  a.  A  fragment  of  stone  with  two  small  specimens,  preserving  the  tentaculated  fingers. 
1  b.  Figure  of  a  larger  specimen,  showing  the  character  of  the  plates  and  their  arrangement  more  distinctly. 
1  e.  The  upper  extremity  or  crown  of  the  last  specimen,  showing  the  capital  plates.      1  d.  Same  enlarged. 
1  e.  A  portion  of  tl>e  surface  enlarged,  showing  the  form  and  character  of  the  plates,  and  the  strong  radiating 

ridges. 
If.  An  enlarged  figure,  showing  the  structure  and  arrangement  of  the  plates  as  described  (pag.  284,  note). 
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PLATE  78. 


Fig.  1.  •  340.     1.    Glyptoceihus  dbcadactylus.  (Pag.  281.) 

1  a.  A  figure  of  a  specimen,  preserving  a  small  portion  of  the  column  and  the  entire  length  of  the  fingers. 

1  b.  Fragments  of  columns,  composed  of  alternating  large  and  smaller  discs  with  angular  edges. 

1  c.  Section  of  the  same. 

1  d.  Section  and  figure  of  a  similar  fragment  of  a  column  enclosed  in  a  coral. 

1  e.  Fragment  and  section  of  a  column  where  the  discs  are  excavated  on  their  upper  side,  and  have  plain 

rounded  edges  with  a  pentapetalous  impression  on  the  extremities. 
I  /.  Fragment  of  similar  character,  having  tlie  upper  edges  of  the  plates  fimbriated. 

1  g.  Section  of  the  same  enlarged.  1  A.  Magnified  portion,  showing  tlie  fimbriated  edges  of  the  discs. 

1  ».   Separate  plates  or  discs  of  a  similar  column,  showing  the  variable  character  of  the  marginal  crenulations, 

one  specimen  being  marked  by  six  prominent  angles. 
1  *.  Two  figures,  showing  the  proportionate  size  of  the  larger  and  smaller  discs  in  the  columns,  composed  of 

plain  alternating  joints. 
1  n.  Fragment  of  a  column,  with  the  edges  of  the  discs  rounded  and  slightly  nodulose  :  intermediate  plates 

thin. 
1  o.  E^es  of  the  discs  rounded  and  nodulose  ;  intermediate  ones  thin,  nodulose. 
1  p.  Edges  of  the  discs  rounded  and  smooth,  the  intermediate  ones  thin. 
1  r.  Edges  of  the  discs  flat  and  broad,  the  intermediate  ones  thin. 
1  ».  A  fragment  of  slate  with  moniliform  columns  ;  the  intermediate  plates  often  being  scarcely  distinct,  while 

in  others  they  are  half  as  thick  as  the  larger  ones. 
1  t.  Large  fragments  of  columns  in  the  compact  slaty  rocks  of  the  Hudson-river  group,  with  the  discs  thick, 

the  intermediate  ones  being  scarcely  visible. 
1  u.  A  similar  fragment  of  a  column,  with  a  section  of  the  end,  showing  identity  with  the  preceding  figures. 

Fig.  2.  129.     1.     Tentaculites  flexuosa.  (Pag.  284.) 

2  a.  Fragment  of  stone  with  several  specimens  a,  a,  a,  associated  with  corals,  shells,  etc. 

3  6.  A  specimen  enlarged,  showing  the  longitudinal  striae. 
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PLATE  79. 


Fig.  1.  133.     7.     LiNouLA  QUADRATA.  (Pag.  286.) 

Figures  of  two  specimens,  showing  the  difTereuce  ordinarily  seen  in  the  form  of  this  fossil.  • 

if  the  surface  magnified. 


1  c.  A  portion  of  the  surface  magnified. 


Fig.  2 


141.     4.     Leptjena  altesnata. 


(Pag.  286.) 

•2  a.  Mould  of  the  interior  of  the  convex  valve  of  tliis  species,  showing  the  form  of  the  visceral  impression, 

the  oblique  teeth,  etc.  The  nasute  character  is  well  preserved. 
■i  b.  Figure  of  a  similar  specimen,  where  the  nasute  character  is  less  conspicuous. 
2  e.  A  smaller  specimen  of  the  same  character,  showing  a  slight  contraction  in  front, 
a  d.  A  portion  of  the  surface  of  one  of  these  enlarged,  showing  the  striato-punctate  character. 
2/".  The  impression  made  by  the  outside  of  the  convex  valve  of  this  species,  showing  the  fascicles  of  striae  in 

a  perfect  manner. 
2/**.  A  cast  of  a  large  symmetrical  specimen,  showing  the  same  characters  of  the  surface,  form  of  visceral 

impression,  etc. 
2  g.  A  small  specimen,  preserving  the  shell,  and  showing  the  strix  in  interrupted  fascicles. 
2  g\.  A  portion  of  the  surface  enlarged. 
2  3j,  t.  Figures  of  specimens  which  still  preserve  a  part  of  the  shell,  having  the  stria:  in  broad  fascicles  of 

small  ones  separated  by  larger  ones. 
2  k.  Interior  of  the  ventral  valve,  showing  two  small  teeth  on  the  hinge  line,  with  three  diverging  callosities. 
2  /.  Mould  of  the  interior  of  the  ventral  valve,  showing  the  two  cavities  made  by  the  teeth,  and  the  impressions 

of  the  radiating  callosities. 
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Fig.  3.  146.     9.     Lept^na  sericea. 

3  a.  A  mould  of  the  interior  ef  the  shell. 

3  6.  An  enlarged  portion,  showing  the  striato-punctate  character  of  the  surface. 
3  a*.  Another  specimen,  presenting  more  distinctly  the  usual  character  of  casts  of  this  species. 


(Pag.  287.) 


Fig.  4.  155.     2.     Orthis  testddinabia.  (Pag.  288.) 

4  a,  b.  Casts  of  the  interior  of  the  dorsal  valve.  1  c.  Cast  of  the  interior  of  the  ventral  valve. 

4  d.  A  similar  cast,  more  strongly  impressed  by  the  striae. 

4  e.  A  fragment  of  the  impression  of  the  outer  side  of  the  ventral  valve,  showing  the  fine  concentric  striie, 
which  crenulate  the  diverging  strise. 


Fig.  6.  341.     19.     Orthis  erratica. 

8  a,  b.  Dorsal  and  ventral  views  of  the  cast  of  a  large  specimen. 

5  e.  Front  view  of  a  larger  specimen. 

5/.  Profile  view  of  a  moderately  convex  specimen. 


(Pag.  288.) 
5  d.  Ventral  view  of  a  small  specimen. 
5  e.  Cardinal  view  of  a  large  specimen. 


Fig.  6:  342.    20, 

5  a*.  A  specimen,  natural  size. 

S  c*.  Several  striae  enlarged,  showing  the  bifid  and  trifid  character. 


Oethis  centbilineata.  (Pag.  289.)  "*"  ^ 

5  b*.  Magnified  portion  of  the  cardinal  line  and  visceral  impression.  ''  '^'^ 


Fig.  6. 


186.     19.     Atryfa  increbescens. 


Fig.  7.  343.    5.     Orbichla?  subtruncata. 

7  a.  A  small  fragment  with  several  individuals  ugion  the  surface. 


Fig.  8  a. 


Fig.  9. 


344.    6.     Orbicula?  crassa. 


345.     7.     Orbicula  cjelata. 


(Pag.  289.) 

(Pag.  290.) 

7  ft.  A  single  specimen  enlarged. 

(Pag.  290.) 
(Pag.  290.) 


9  a.  An  imperfect  specimen.      0  b.  The  same  enlarged,  to  show  the  central  depression  and  lateral  plications. 
9  e.  A  portion  of  the  surface  still  farther  enlarged,  showing  the  character  and  arrangement  of  the  papillae. 
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PLATE  80. 

Fig.  1.  346.     3.     AvicuLA  IN80ETA.  (Pag.  291.) 

1  a.  A  specimeo,  natural  size.  1  6.  A  portion  of  the  surface  enlarged. 

Fig.  2.  347.     4.     Avicola  demissa.  (Pag.  292.) 

'   3  a.  A  large  perfect  specimen,  which  is  more  elevated  than  usual. 
2  b.  The  impression  of  a  smaller  specimen  in  sandstone. 

Fig.  3.  348.     6.     Avicula?  desquamata.  (Pag.  292.) 

3  a.  A  specimen,  natural  size.  3  b.  An  enlarged  portion  of  the  surface. 

Fig.  4.  349.     7.     Ambonychia  kadiata,  (Pag.  292.) 

4  a,  b.  The  right  and  left  valves  of  different  specimens  of  this  species. 

4  e.  A  smaller  individual,  with  the  radii  distinctly  marked,  and  more  than  thirty  in  number. 

i  d.  K  young  specimen,  with  the  radii  finely  marked.  4  c.  A  portion  of  the  surface  enlarged. 

if.  A  cast  of  the  interior  of  the  right  valve  :  the  posterior  slope  shows  a  straight,  well  defined,  impressed 

line. 
4  h.  Profile  view  of  a  specimen  preserving  both  valves. 
4  t.  Lateral  view  of  the  same.  The  difference  in  form  between  this  and  the  preceding  specimens  is  due  to 

pressure. 
4  j.  A  large  specimen  incrusted  at  its  base  with  a  coral,  of  which  an  enlarged  portion  is  given  in  4  g.    ( The 

letter  is  omitted  on  some  of  the  plates.) 
4  k.  Enlarged  portion  of  the  surface,  showing  the  same  structure  as  4  e. 

4  /.  An  impression  of  a  part  of  the  valve  of  a  very  large  and  strongly  ribbed  specimen. 

Fig.  6.  360.    8.    Ambonychia  cakinata.  (Pag-  294.) 

5  a.  Left  valve  of  this  species. 

5  b.  Profile  view,  showing  both  valves.  The  apparent  inequality  of  the  beaks  is  produced  by  a  slight  displace- 
ment from  pressure. 
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PLATE  81. 


Fig.  1.  351.     11.    MoDioLopsis  H0DI0LASI8.  (Pag.  294.) 

1  o.  A  specimen  preserving  the  two  valves  in  connection,  shovring  the  hinge-line,  and  the  anterior  muscular 
impression,  which  produces  an  elevation  upon  the  outer  surface  of  the  shell. 

I  b.  Another  specimen  preserving  the  two  valves,  which  are  laterally  compressed.  The  anterior  extremitiea 
are  narrowed,  and  somewhat  obtusely  pointed. 

1  c.  A  single  valve,  with  the  posterior  extremity  more  regularly  rounded,  and  the  hinge-line  curved. 

1  d.  A  smaller  and  shorter  specimen,  with  the  base  not  contracted  or  arched. 

1  e.  A  small  specimen,  contracted  at  the  anterior,  and  expanded  towards  the  posterior  extremity.  The  base  is 
arched,  and  the  hinge-line  apparently  curved. 

If.  A  specimen  from  the  shales  at  Madison  (Indiana),  preserving  both  valves. 

1  g.  The  anterior  extremity  of  a  cast  of  this  species,  showing  the  prominence  of  the  muscular  impression. 

Fig.  2.  203.    4.    MoDioLOPsis  NA80TTTS.  (Pag.  296.) 

Fig.  3.  362.     12.    Modiolopsis  teuncatus.  (Pag-  296.) 

3  a.  View  of  the  right  valre  of  this  species. 
3  b.  Profile  view,  one  valve  being  more  compressed  than  the  other. 

Fig.  4.  363.     13.    Modiolopsis  cueta.  ( Pag.  297.) 

A  large  individual  of  this  species,  from  near  Grimsby,  Canada  West. 

Fig.  6.  354.     14.    MomohOTBie  {Species  undetermined).  (Pag.  297.) 

5  a.  Left  valve  of  the  fragment.  5  b.  Dorsal  view  of  the  same. 

(This  species  is  erroneously  marked  4  a,  b,  on  some  of  the  plates.) 
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PLATE  82. 

Fig.  1.  361.     11.     MoDioLopsis  modiolaris.  (Pag.  294.) 

A  young  specimen  of  this  species. 

Fig.  2.  363.     13.     Modiolopsis  curta.  (Pag-  297.) 

3  a.  A  specimen  from  Lorainfc,  JeflTerson  county,  New-York. 
2  6.  A  small  »))ccimen  in  shale,  from  Rodman,  .leflcrson  rounty. 

2  e.  Figure  of  a  small  specimen  from  Mineral  Point,  Wisconsin.  2  d.  Cardinal  view  of  the  same  species. 

Fig.  3.  355.     16.    Modiolopsis  ahodontoides.  ( Pag.  298.) 

3  o.  A  specimen  in  sandstone,  preserving  the  original  form  of  the  shell. 

3  6.  A  specimen  in  soft  shale,  more  compressed  than  the  preceding,  and  consequently  rounded  at  the  posterior 
extremity.  3  c.  A  specimen  in  shale,  where  both  valves  are  still  adhering. 

Fig.  4.  202.     3.     Modiolopsis  faba.  (Pag.  298.) 

4  a,  ft.  Views  of  two  specimens  —  casts  in  sandstone. 

Fig.  6.  356.     16.     Modiolopsis?  nuculifohmis.  Pag.  298.) 

5  a.  Specimen  preserving  both  valves.  5  ft.  A  right  valve,  less  compressed  than  the  preceding. 

Fig.  6.  367.     1.     Orthonota  pholadis.  (Pag.  299.) 

Fig.  7.  358.    2.     Orthonota  parallela.  (Pag.  299.) 

7  a.  The  left  side  of  a  cast  scarcely  retaining  any  markings.  7  d.  Dorsal  view  of  the  same. 

7  ft.  Dorsal  view  of  a  cast  in  coarse  sandstone,  where  the  folds  are  visible  on  the  dorsal  margin. 

7  e.  The  left  valve,  preserving  the  shell,  which  is  finely  striated  concentrically,  and  shows  uie  folds  npon  the 

cardinal  line. 

Fig.  8.  359.    3.     Orthonota  contracta.  (Pag.  300.) 

8  a.  The  left  valve,  showing  the  distinct  carina  and  concentric  strise  of  the  surface. 

8  6.  Dorsal  view  of  the  same,  showing  the  oblique  wrinkles  on  the  posterior  cardinal  margin  of  tlte  shell. 

Fig.  9.  360.     1.     Cleidophorus  planulatus.  (Pag.  300.) 

9  a.  Specimen  of  arenaceous  slate,  with  several  individuals  of  this  species,  associated  with  crinoidal  columns. 
9  ft,  e,  d.  Other  individuals  from  different  localities,  showing  a  slight  difference  in  form. 

9  e.  A  specimen  from  the  altered  slates,  preserving  both  vidves. 

Fig.  10.  190.    2.    NuculaI  poststriata.  (Pag.  301.) 

10  a.  A  small  specimen  in  the  ferruginous  sandstone. 
10  ft.  A  larger  specimen,  preserving  very  distinctly  the  stria  on  the  posterior  slope. 

Fig.  11.  361.     1.     LvRODESHA  PLANA.  (Pag.  302.) 

11  a.  The  right  valve.  U  ft.  Interior  of  the  same,  showing  the  cardinal  teeth. 

Fig.  12.  362.    2.     Lyeodesma  pulchella.  (Pag.  302.) 

12  a.  A  specimen  of  the  natural  size,  from  the  black  slate  near  Watertown,  Jefferson  county. 
12  ft.  The  same  enlarged,  showing  the  character  of  the  crenulations. 

12  e.  A  smaller  specimen  from  the  partially  altered  slates  near  Waterford  on  the  Hudson  river. 
\i  d.  The  cardinal  line  enlarged. 
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PLATE  83. 

Fig.  1.  236.     13.    MuRCHisoNiA  gracilis.  ( Pag.  303.) 

I  a.  A  specimen  (a  east)  from  the  calcareous  sandstone.       I  b.  A  similar  cast  from  the  soft  shales  at  Loraine. 

1  c.  A  fragment  of  slate,  with  several  small  specimens. 

Fig.  2.  363.     14.    Mubchisonia  umiahgulata,  var.  abbbeviata.      ( Pag.  304.) 

2  a,b.  Two  specimens  which  preserre  a  part  of  the  shell.  . 

3  c  A  portion  of  the  surface  of  the  last  volution  magnified,  showing  the  double  spiral  band. 
2d.  A  specimen  with  the  volutions  more  acutely  angulated,  but  apparently  identical. 

Fig.  3.  226.     13.    Pleukotomaria  subconica.  (Pag.  304.) 

3  o.  A  specimen  preserving  the  vertical  striae.  3  6.  A  portion  of  the  same  enlarged. 

3  e,  d.  IraperCecl  casts,  from  the  shales  of  the  Hudson-nver  group. 

3  e.  A  more  perfect  cast  of  the  same  species,  from  Wisconsin. 

Fig.  4.  364.     17.     Pleueotomaria  [?]  bilix.  (Pag.  305.) 

4  a.  A  small  specimen  of  this  species,  showing  the  back  of  the  spire,  and  the  expansion  of  the  last  volution 

towards  the  aperture. 
Ab.  A  portion  of  the  surface  enlarged,  showing  the  alternating  larger  and  smaller  carinae,  which  are  crossed 

by  the  oblique  fine  striae. 
i  e.  A  larger  specimen  :  a  view  from  the  outside  obliquely  into  the  aperture. 
4  d.  Another  specimen,  showing  the  form  of  the  aperture,  which  is  entire  on  the  outer  margin. 
4  e.  The  base,  viewed  in  the  direction  of  the  spire. 

Fig.  5.  365.     18.     VvE.xyB.otouK'a.ijL  {^Speciet  uTidetermined).  (Pag.  305.) 

5  «,  b.  Views  of  the  apex  and  base  of  two  small  casts. 

Fig.  6.  366.    2.    Metoptojca?  ruoosa.  (Pag.  306.) 

6  a.  Upper  surface  of  the  shell.  6  b.  Lateral  view.  6  c.  Enlarged  portion  of  the  surface. 

Fig.  7.  239.    2.     Caeinahopsis  patelliformis.  (Pag-  306.) 

7  a.  A  large  individual  of  this  species. 

7  b.  Profile  of  the  same.  The  elevation  of  the  shell  is  less  than  usual,  from  compression. 

Fig.  8.  367.    3.    Carinaeopsis  oebiculatus.  (Pag-  306.) 

8  a.  View  of  a  specimen,  looking  upon  the  apex.  S  b.  Lateral  view  of  specimen  partially  distorted. 

8  e.  A  portion  of  the  surface  enlarged. 

Fig.  9.  240.     1.    Beixerophon  bilobatus.  (Pag-  307.) 

9  a.  A  large  imperfect  specimen. 

9  b,  e.  Lateral  and  profile  view  of  a  smaller  specimen,  showing  the  volutions  eomprened. 

Fig.  10.  368.    4.    Bellerophon  cancellatus.  (Pag-  307.) 

10  a.  Lateral  view  of  an  entire  individual. 

10  b.  A  portion  of  the  surface  enlarged,  showing  the  cancellated  striae. 
10  r.  A  fragment  of  a  shell,  apparently  of  the  same  species. 
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PLATE  84. 


Fig.  1.  369.     4.     Cyrtolites  oknatus.  (Pag.  308.) 

1  a.  Lateral  view  of  a  cast  of  this  species.  1  b.  Profile  of  tlic  same,  looking  into  the  aperture. 

1  c.  Another  specimen  (a  cast),  where  the  volutions  are  contiguous. 

I  d.  A  specimen  preserving  the  shell,  from  which  the  finer  stria:  are  removed. 

1  e.  A  portion  of  the  surface  of  the  shell,  showing  the  sculpture.  1  /.  Part  of  the  same  magnified, 

I  g.  A  transverse  section  of  the  shell. 


Fig.  2. 


249.     1.     Thocholites  ammonius. 


(Pag.  309.) 


2  a.  A  small  specimen,  partially  preserving  the  shell  in  some  parts,  and  showing  the  septa  in  others. 
2  6.  An  enlarged  portion  of  the  surface,  which  is  partially  exfoliated,  and  slightly  different  from  similar  mag- 
ni^ed  parts  of  those  in  the  Trenton  limestone,  where  the  shell  is  well  preserved. 

2  e.  Mould  of  a  large  specimen  in  the  black  slate. 

Fig.  3.  370.     2.    Tkochoutes  planorbifoemis.  (Pag.  310.) 

3  a.  Figure  of  a  specimen  nearly  entire.  3  b.  Dorsal  view  of  the  same. 

3  c.  Ventral  view  of  a  fragment,  preserving  part  of  the  two  outer  volutions,  showing  the  concaye  ventral  side, 

and  the  position  of  the  siphuncle. 
3  c*.  Section  of  the  outer  volution.  3  d.  A  portion  of  the  surface  magnified. 

3  e.  A  specimen  crushed  in  a  vertical  direction,  a  part  of  the  outer  volution  retaining  its  form. 
3/.  Dorsal  view  of  the  same,  showing  the  slightly  arching  septa  upon  the  dorsal  line,  and  a  part  of  the  outer 

chamber. 
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PLATE  85. 


Fig.  1.  371.     18.     Endoceeas  proteifobme?  (Pag.  311.) 

1  a.  A  specimen  preserving  a  large  part  of  the  outer  chamber.  The  longitudinal  groove  is  due  to  pressure 

which  has  broken  the  shell,  the  broken  edges  curving  inwards. 
I  i,  e.  Specimens  of  the  smaller  extremity  of  the  fossil. 

I  d.  A  fragment  and  sections  of  the  two  extremities,  showing  an  elliptical  form,  which  is  due  to  pressure. 
1  e.  A  similar  fragment  of  the  same  form.  1  /.  A  smaller  fragment,  with  sections  circular- 

Fig.  2.  372.     26.     Orthoceras  {Species  undetermined).  (Pag.  311.) 

« 

Fig.  3.  373.     27.     Ohthoceras  cobalufekuh.  (P<ig-  312.) 

A  large  specimen,  extremely  compressed,  from  the  Utica  slate. 
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PLATE  86. 


Fig.  1.  373.    27.    Oethoceras  coRALLiFEHim.  (Pag-  312.) 

1  a.  A  small  fragment  from  the  altered  shales  near  Waterford,  Saratoga  county.  The  septa  are  represented  too 

distant  in  the  figure.  A  portion  of  the  coral  covering  the  surface  is  magnified  in  1  b. 
1  c.  A  fragment  from  the  green  shales  of  Lewis  county. 

1  d.  A  fragment  from  the  sandstone  of  the  Hudson-river  group. 

Fig.  2.  374.    28.    Oethoceeas  lamellosum,  (Pag.  312.) 

•>  b,  e.  Fragments  near  the  smaller  extremity ;  the  septa  being  indistinctly  preserved, 

2  d.  A  fragment  showing  the  comparative  distance  of  the  septa,  in  which  it  varies  slightly  from  2  c. 
2  e.  Section  of  the  last,  showing  the  position  of  the  siphuncle. 

Fig.  2  a.  375.    2.     Obmoceras  crebkiseptum.  (Pag-  313.) 

A  fragment  of  this  species,  the  siphuncle  being  distinctly  moniliform. 
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PLATE  87. 


Fig.  1.  376.     1.    Theca?  TRiANOULAEis.  (Pag.  313.) 

1  a.  A  portion  of  a  Urge  specimen,  with  the  smaller  extremity  broken  off.  1  c.  Section  of  the  same. 

1  4.  A  smaller  specimen,  very  perfectly  terminated  at  both  extremities. 

1  d.  A  minute  specimen  of  the  same  species. 

Fig.  2.  375.    2.     Oemoceras  csebriseptttm.  (Pt^g*  313.) 

2  a.  A  part  of  the  outer  chamber  of  this  species. 

2  A.  A  fragment  still  preserving  a  portion  of  the  shell,  showing  some  strong  longitudinal  stris,  and  the  dorsal 

line  or  ridge. 

3  e.  A  fragment  showing  the  position  of  the  siphuncle  on  the  highly  arched  septum  at  the  upper  extremity  of 

the  figure. 
2  d.  A  fragment  of  stone,  with  numerous  small  specimens  of  this  species,  associated  with  crinoidal  joints. 
2  «.  A  longitudinal  section  of  a  fragment,  showing  the  deeply  arched  septa,  and  the  alternate  enlargement  and 
contraction  of  the  siphuncle. 
,*,  These  figures  are  all  erroneously  marked  4  on  the  plate. 
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PLATE  33*.  ♦  .  .*« 

Fig.  1.  175.    8.     Atkypa  cuspidata.  (P^g-  138') 

1  o.  Ventral  valve  of  a  perfect  specimen.        1  b.  Front  view.         1  c.  Dorsal  valve.         1  d.  Profile  view. 
1  e.  Front  view  of  a  specimen,  where  the  sinus  is  narrower  and  more  angular  than  in  the  preceding. 
1  /.  Profile  view  of  the  same.  ' 

1  g.  Dorsal  valve  of  a  specimen  which  is  more  extended  laterally.         1  h.  Front  view  of  the  same. 

Fig.  2  a,  i.  377.    8.    Ambonychia  mytiloides.  (Pag.  315.) 

Fig.  3.  379.    3.    Nucula?  donacifoemis.  (Pag.  316.) 

3  a.  Right  valve  of  this  species.  3  b.  Cardinal  view  of  the  same.  MiC 

Fig.  4.  380.    6.     BucANiA  iNTEXTA.  (Pag.  317.) 

4  o.  Dorsal  view  of  the  fragment.  4  6.  Lateral  view.  4  c.  A  portion  of  the  surface  magnified. 

4  d.  A  portion  of  the  surface  of  B.  tuleatina  magnified. 

Fig.  6.  354.     14.    Modiolopsis  terminalis.  C^ag.  318.) 

5  a.  Left  valve  of  the  fragment  5  b.  Dorsal  view  of  the  same. 
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